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REISSUE PATENT APPLICATION TRANSMITTAL 



AttorMy Dockvt No, 


IWA-126-USAP 


First NarrHKf Invtntor 


:hikao NISHINO 


Ofi^nti P9t9nt Number 


5,814,634 


Ortgin0j Patent Issa* Data 
(Month/Day/YB»tj 


09/29/1998 


Expmss Ma» Labal No, 




1 1 Design Patent PiBfitPatmnt 



Addvssto: 

Assistant Commissioner for Patents 
Box Patent Application 
Washington. DC 20231 

Box: KEISSUE 



APPUCATIOI^ FOR REISSUE OF; 

(Cback mppticablB box) 



APPLICATION ELEMENTS 



ACCOMPANYING APPLICATION PARTS 



. n *FeeTrarwnfttalFomi^rQ^Sa/56J 

2. CZI Applicant cfalma amatl entity «tatut. See 37 CFR 1,9 and 1.27. 

3. [ X I Spedtlcation and Ctalma (amandad, if appropriata) 

4. [x3 OTmyNino{%)(proposatlamandmantsJf appropriata) 

E nn Relsaue OathADedaration (original or cooy) 

' ' (37C.F,fl§1.175)^TQASB/51or52) (submitted 

OrHjina! U.S. Patent withoxit signature^ 

^ nri OfferloSurr»rKterOrtolnalPat»nt^7aF.R5 tt78; 
^ LfLJ (PTOJSB/S3orPTO/Sa^) 

or 

[~] Ribboned Ortfllnal Patent Grant 
I 1 Statement of Lo«»rPrO/Sa^J 
7. Odgina) U.S. Patent currently aaslgned? 
|j} Ye. □ NO 
(If y«s, ch^ck applieabia boxC9^) 

Written Conaent of all Aaslgneea (Pro/Sfl«3 or 
37C.F.R,§3.730>)Slat»n>ent Q ^^Ul^y 



8.a 

12. EI 

13. n 



Foreign Priority Claim (35 U.S,C. 119) 
^f applieabia) 

Information Diaclosure 1 1 ^^Pjf * 
Statement (IDSyPTO-1449 ' ' Citattons 

English Translation of Reissue Oam/Dedaration 
(if applieabia) 

Preliminary Amendment 

Return Receipt Postcard (MPEP 503) 
(Shouid be spadficaUy itomizad) 



Other 



14. CORRESPONDENCE ADDRESS 



O Ctisfomer Numbar or Bar Coda iMbal 



or [ZD Convspontfence address 6e/ow 



Nama 



Ronald R, Snider 



Snider & Associates 



Addrass 



PO Box 2:^613 



I Sfefe 



aty 



Washington 



DC 



Zip Coda Z0036-7613 



Country 



USA 



Taiaphona 202-^347-2600 Pax Z02-347-7870 



^ NAMB ff^yp^ l/^^ld -%C^^ 1 R»B(-«««No.(Wft««y/Aff^ 


24,962 


Sfgnefure 




1 Date 

ompfate. Ten* wfll vary dependbig upon the needs of 


9/28/2000 

the indtvidual esse. Any comnientft 



ItM amoint of time you are laquladiD complete tbb fbrnt ahouM be sent to the Chief Infomialton omoer, Patent and Trademartt Office. WashlnBlon. DC 20231, 
DO NOT SEND FEES OR COMPLfTCD FORMS TO THIS ADDRESS. SEND TO: Aaatatarvt Commtaslofier for Patenta. Box Patent AppScatkHi, Wasbmston. DC 
20231. 
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REISSUE APPLICATION FEE TRANSMITTAL FORM 



Claims in 
Patent 



(A) 26 
(C) 2 



For 



Total Claims 
(37 CFR 1.16(j)) 
Independent 
Cteims (37 CFR 1.16(1)) 



Claims as Fi ed - Part 1 



Number Filed in 
Reissue Application 



(B) 
(D) 



26 
2 



Docket Number (Optional) 

IWA-126-USAP 



<3) 

Number Extra 



Small Entity 



Rate Fee 



Basic Fee (37 CFR 1.16(h)) 



Total Filing Fee 



Other than a Small Entity 



- Rate 



, j.8.0Q 



OR 



Fee 



108.00 



.690.00 



$798.00 



Claims fiemainlng 
After Amendment 



Totat Claims 
(37CFR1.16(j)) 



Independent 
Claims (37 CFR 1.16(1)) 



Claims, as Amended - Part 2 



MINUS 



MINUS 



Highdsi Number 
Previously 
Paid For 



(3) 
Extra 
Claims 
Present 



Small Entity 



Rate 



X $_ 



Total Additional Fee 



Fee 



other than a Small Entity 



or 



Rate 



x$„ 



OR 



Fee 



$ 



* If the entry in (D) is less than the entry In (C), -A^rite "0" in column 3. 

If the "Highest Number of Totai Claims Previously Paid For** is less than 20, Wrfte "20" in this space. 
'** After any cancelation of claims 

If "A" is greater than 20. use <B -A); If "A" h 20 or less, use (B - 20). 

"Highest Number of Independent Claims F reviously Paid For** or Number of Independent Claims in Patent (C). 



in the arrKJunt of 



rn Please charge Deposit Account Nc 

A duplicate copy of this sheet is er. ;losed, 

[ The Connmissioner Is hereby authorized to charge any additional fee* imHwr 37 opr ^/\^ or 1.17 which 
nrjay be required, or credit any overpayment to Deposit Account No, ^ . 

A duplicate copy of this sheet is enclosed. . 



C A check in the amount of $ 



. to cover the filing / additional fee is enclosed. 



Date 




Signature of Applicant, Attorney or Agent of Record 

Ronald ^. Snider 
~ Typed or printed name 



V0"- — : 

u I 



=0 

=01 

=<T\ 



Burden Hour Statement: This form is estimated to take 0,2 hours to complete. Tims will vary depending upon the needs of the individual 
case. Any cpmrnenis onthe amount of timeyou are required to complete this form should be sent to the Chief Information Officer^ 
Patent and Trademark Office^ Waahm9tori,,Crc 2023 1. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SfeND TO: 
Assistant Commisstoner for Patents, Washington, OC. 2023-1. 
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REISSUE PATENT APPLICATION TRANSMITTAL 



Address to: 

Assistant Commissioner for Patents 
Box Patent Application 
Washington, DC 20231 




Attorney Docket No, 


IWA-126-USAP 




First Nimod hvntor 


3hikao NISHINO 




Onginsf Patent Numbor 


5,814,634 




O/if^al P»t»nt issuo Dato 
(Month/Day/Ya»r) 


09/29/1998 


Box: REISSUE 




Expmss MaM Labal No. 




APPUCATION FOR REISSUE OF: 
(Ch9ck applfcabl0 box) 


Utility Patent 


I 1 Destgn Patent 


1 1 Plant Patent 



APPUCATION ELEMENTS 



ACCOMPANYING APPUCATION PARTS 



- r 1 *F*e Tmnsmfttal Form (FTO/saf5B) 

2. on AppKcint claim* wnall enBty statu*. See 37 CFR 1 .S and 1 .27. 
3. 1 X I Spedncation and Ciafma (amandad, if appropriata) 
4. 1 X I DrBwtng<«) (proposad amandmants. It appropriata) 

e Fxl Reissue Oath/Dftdaration (original or cop)) 
' — ' 07aF,R.§i.i7S)(PTo/SB/5ior52) (submitted 
Original U,S. Patent without signature^ 

nn otter to Surrendar Original Patent (37 C,F,R. § 1, 17S) 

^'UU (pro/SB/53 0rPTO/Sa/U} 
or 

I ^ Ribboned Original Patent Grant 
I 1 Statement of Loss (PrO/Sa/55; 
7. Original U.S. Patent currently assigned? 
|3 Yes □ No 
Of Yas, chaci( appHcabia box(aa^) 

; ^ written Consent of all Assignees ^T0/SB/S3 or 54) 
^ 37 C.F.R.§ 3.73(b) Statement Q ^^j' 



6.n 

12. E] 

13.0 



Foreign Priority Claim ^35 U.S.C. 119) 
dfapptlcabia) 

Information Disclosure Fl 
Statement (IDSyPTO-1 440 ' ' Citations 

English Translation of Reissue Oath/Dedaration 
(If appUcabta) 

Prelimtnary Amendment 

Return Receipt Postcard (MPBP 503) 
(Should be specifically Itemized) 



other: 



14. CORRESPONDENCE ADDRESS 



O Cusfomer Number or Bar Coda Label 



or IS Co/rea^Atfence address 6e/oiv 



Nwie 



Ronald R. Snider 



Snider & Associates 



Address 



PO Box 27TTT 



City 



Washington 



state 



DC 



Opcode 20036-7613 



Country 



USA 



Telephone 



202-347-2600 Pex IQl-^hl-l^lO 





NAME 0^innyrm) 




24,962 




Signature 


/C^^^^^^^^^^.^^ 1 Date 


9/28/2000 


Burden Hotr SUemenl: TMs fomi li 


jb»tim]Peaii6Takfc-g^ Ixiufi to compMe. Time vdl very dependinj} upon the needs 


of 


Ihe tndtvidua] cese. Any oommentK 



the amount of time you ere required fojedrnptete thl« form ehoukt be eent to ttie Chief Infbrmaton omcer, Pelent end Tredemerfc Office, Washirjgton. DC 20231. 
DO NOT SEND ^EES OR COMPLEteO FORMS TO THS ADDRESS. SEND TO: AeeMenl Commisftioner for Petents. Box Patent AppQcaiHon, Weshington, DC 
20231. 
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REISSUE APPLICATION FEE TRANSMITTAL FORM 



Claims in 
Patent 







Clainns Remaining 
After Amendment 




Highes?liumber 


Extra 


Smati Entity 


other than a Smali Entity 








Previously 
Paid For 


Claims 
Present 


Rate 


Fee 




Rate 


Fee 




Total Claims 
(37 CFR 1.160)) 




MINUS 




* 






or 


X $ = 






tndependerrt 

Claims (37 CFR 1.16(t)j 


*** 


MINUS 


***** 




x$ = 




x$ == 






Total Addlttonaf Fee 


$ 




OR 


$ 



(A) 26 
(C) 2 



Cleims as Filed - Pail 1 



Docket Number (Optional) 

IWA-126-USAP 



For 



Total Claims 
(37 CFR 1.160)) 
Independent 
Claims <37 CFR 1.1 e(l» 



Number Filed in 
Reissue A|.>piicatton 



<B) 
<D) 



26 
2 



(3) 

Number Extra 



Smali Entity 



Rate Fee 



x$„ 



Basic Fee (37 CFR 1.16(h)) 



Totai Filing Fee 



Other than a Small Entity 



Rate Fee 



x$_ 



OR 



108.00 



$ 690.00 



$798.00 



Claims as Amended - Part 2 



If the entry in (D) is less than the entry in (C), '/Vrite "0" in column 3. 
If the "Highest Number of Totai Claims Previously Paid For" is less than 20, Write "20" in this space. 
'** After any cancelation of claims 

If "A^ is greater than 20. use <B -A); If "A" 1^ 20 or less, use (B - 20). 

"Highest Number of Independent Claims F reviously Paid For" or Number of Independent Claims in Patent (C). 



in the amount of 
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IN THE UNITED STATES PATENT AND TRADEMARK OPPIC 
In re Application of: Chikao Nishino et al. 

Serial No.: (Reissue Application Art Unit: 1203 

of U.S. PatentNo. 5,814,634 
issued on September 29, 1998) 

Filed: April 17, 1997 Examiner: 

For: Alkylenediamine Derivative, Anti-Ulcer Drug, and 

Antibacterial Drug 

Hon. Assistant Commissioner 

for Patents and Trademarks 
Washington, DC 20231 

REISSUE APPLICATION DECLARATION 
AND POWER OF ATTORNEY BY INVENTORS 

Sir: 

We, the named applicants of the above referenced U.S. Patent, 
hereby declare that: 

1. Our residences, post office addresses, and citizenships 
are as stated below next to our names. 

2. We are the original and joint inventors of the subject 
matter which is described and claimed in U.S. Patent No. 5,814,634 
(hereafter "the '634 patent") granted September 29, 1998, and 
described and claimed in the above-identified reissue application. 

3. We have reviewed and understand the contents of the 
specification and claims of the '634 patent and the specification 
and claims of the above-identified reissue application and as 
amended to date. 

4. We believe the '634 patent to be wholly or partly 
inoperative or invalid by reason of the patentees claiming less 
than the patentees had the right to claim in said patent and 
because of an error in said patent, which error is described in 
paragraphs 6 through 9 of this Declaration. 



5. The errors described in paragraphs 6 through 9 hereof, 
and all errors being corrected in this reissue application up to 
the time of filing of this Declaration arose without any deceptive 
intention on the part of the applicants. 

6. During the prosecution of the corresponding European 
application (Application No. 97 3 02 666.9; filing date: April 18, 
1998) in the European Patent Office (hereafter "the EPO") it was 
realized that the compounds of claim 1, as originally written, had 
been inadvertently limited to alkylenediamine derivatives or salts 
thereof of a general formula 1 in which "each of R3 and R3' 
represents methyl group, prenyl group, or geranyl group and when 
one of R3 and R3' is prenyl group or geranyl group, another is 
methyl group" and that the disclosure of the inventors in the 
patent was much broader than the scope of the issued claim 1. It 
was further realized during the prosecution in the EPO, that the 
compounds of claim 5, as originally written, had been inadvertently 
limited to alkylenediamine derivatives or salts thereof of a 
general formula 4 in which "R^ and/ or Rj is an alkenyloxy group 
expressed by the. formula 5... wherein each of R^ and R^,' 
represents methyl group, prenyl group, or geranyl group and when 
one of Rb and R^' is prenyl group or geranyl group, another is 
methyl group" and that the disclosure of the inventors in the 
patent was much broader than the scope of the issued claim 5. 

7. The error which we seek to cure by reissue is the 
unintentional omission of one supplementary CH2 group from (a) the 
substitutents R3 and R3' of claim 1 and (b) the substitutents R^ and 

2 



Rb' of claim 5. 

S. Amended claim 1 now requires in pertinent part that "each 
of R3 and R3' represents methyl group, prenyl-CHj group, or geranyl- 
CH2 group and when one of R3 and R3' is prenyl-CH2 group or geranyl- 
CH2 group, another is methyl group," in lieu of the former erroneous 
proviso reciting that "each of R3 and R3' represents methyl group, 
prenyl group, or geranyl group and when one of R3 and R3' is prenyl 
group or geranyl group, another is methyl group ♦" Without the 
proposed amendment, claim 1 provides no coverage for the compounds 
in which: 

(a) Ri and R2 are not alkenyloxy groups, R3 is CH3- and R3' is 
prenyl-CH2- group when only one neryloxy group is on a 
benzene ring; 

(b) R^and R2 are not alkenyloxy groups, R3 is prenyl-CHj group 
and R3' is methyl group when only one geranyloxy group is 
on a benzene ring; 

(c) Rj and R2 are not alkenyloxy groups, R3 is geranyl-CH2- 
group and R3' is methyl group when only one farnesyloxy 
group is on a benzene ring; and 

(d) one of Rjand R2is geranyloxy, R3 is prenyl-CH2- group and 
R3 is methyl group when two geranyloxy groups are on a 
benzene ring. 

Such compounds are illustrated in Examples 2-14, 20-26, 29-34, 36- 
38 and 41-61 of the '634 patent. Thus, this difference is an error 
related to subject matter which was not previously claimed and, 
hence, the issued claim 1 does not claim all that we are entitled 

3 



to claim in the '634 patent. No new matter is added by this 
amendment of claim 1, 

9, Similarly, amended claim 5 now reads in pertinent part 
that "wherein each of and R^' represents methyl group, prenyl-CH2 
group, or geranyl-CH2 group and when one of and R/ is prenyl-CHs 
group or geranyl-CH2 group, another is methyl group" in lieu of the 
previous mistaken proviso stating that "wherein each of R^ and R^' 
represents methyl group, prenyl group, or geranyl group and when 
one of Rb and R,,' is prenyl group or geranyl group, another is 
methyl group." Without the proposed amendment — because according 
to the original claim 5 R^ and R^,' can be neither prenyl-CH2- group 
nor geranyl"CH2- group — claim 5 provides no coverage for the 
compounds in which each of R^ and R2 is alkenyloxy group such as 
prenyloxy, geranyloxy, neryloxy or farnesyloxy. Such compounds are 
depicted in Examples 11-14 and 36-38 of the '634 patent. Thus, 
this difference is an error related to subject matter which was not 
previously claimed and, hence, the issued claim 5 does not claim 
all that we are entitled to claim in the '634 patent. No new 
matter is added by this amendment of claim 5. 

10. Support for amended claim 1 that we seek to present in 
this reissue application can be found in column 17, line 8 through 
column 21, line 12 (Examples 2-14), column 22, line 31 through 
column 23, line 33 (Examples 20-26), column 24, line 44 through 
column 25, line 38 (Examples 29-34), column 27, line 1 through 
column 23, line 29 (Examples 36-38) and column 29, line 1 through 
column 23, line 23 (Examples 41-61) of the '634 patent. Similarly, 
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support for amended claim 5 can be found in column 20, line 34 
through column 21, line 12 (Examples 11-14) and column 27-28, 
line(s) 1 through column 27-28, line(s) 43 (Examples 36-38) 
thereof. Thus, claims 1 and 5 as proposed to be amended by this 
reissue recite alkylenediamine derivatives or salts thereof clearly 
and adequately described in the '634 patent. 

11. It was also realized during said prosecution before the 
EPO, that, in order to obtain broader patent protection, a reissue 
application needed to be filed no later than September 29, 2000. 

12. We acknowledge the duty to disclose information which is 
material to the examination of this application in accordance with 
37 C.F.R. 1.56(a) and which occurred between the filing date of 
said prior application and the filing date of the application which 
issued as the '634 patent. 

13. We hereby claim foreign priority benefits under Section 
119 of Title 35, United States Code, of any foreign patent 
application for patent or inventor's certificate listed below and 
have also identified any foreign application for patent or 
inventor's certificate having a filing date before that of the 
application of which priority is claimed: 

(a) Japanese Patent Application No. 8-122195 filed on Apr. 
18, 1996; 

(b) Japanese Patent Application No. 8-278871 filed on Sep. 
30, 1996; and 

(c) Japanese Patent Application No. 9-12056 filed on Jan. 6, 
1997. 
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Such priority benefits were claimed in USP 5,814,634, now sought to 
be reissued. Moreover, the disclosures of the above-identified 



reference. 

14. We hereby appoint Ronald R- Snider, Reg. No. 24,962, 
Elizabeth J. Pawlak, Reg. No. 34,520, Peter N. Lalos, Reg. No., 
19,789, Francis A. Keegan, Reg. No. 19,245 to prosecute this 
application and to transact all business in the U.S. Patent and 
Trademark Office connected therewith. Please direct all telephone 
calls to: Ronald R. Snider, Esq., at telephone number (202) 347- 
2600, and all correspondence to: 



15. We hereby declare that all statements made herein of our 
own knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment! or both, under Section 1001 of Title 18 of the United 
states Code and that such willful false statements may jeopardize 
the validity of the application or any patent issued thereon. 

Full name of inventor: Chikao NISHINO 



Inventor's signature: 




Date : (^c^oke^^ ."i^^ JloCO 
citizenship : Japanese 



priority documents were and continue to be incorporated herein by 



Snider & Associates 
P.O. Box 27613 
Washington, D.C. 20038-7613 
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Residence: Yokohama-shi , KANAGAWA, JAPAN 

Post Office Address: c/o SHISEIDO RESEARCH CENTER (2) 

2-12-1 Fukuura, Kanazawa-ku, Yokohama-shi, KANAGAWA 236, JAPAN 

Full name of inventor: Fumitaka SATO 
Inventor's signature: ^fAi44j/^^ 
Date : O^fvl^ 
Citizenship: Japanese 

Residence: Yokohama-shi, KANAGAWA, JAPAN 
Post Office Address: c/o SHISEIDO RESEARCH CENTER (1) 
1050 Nippa-cho, Kohoku-ku, Yokohama-shi, KANAGAWA 223, JAPAN 




Full name of inventor: Tomohiro UETAKE 

Inventor's signature: lo^moh^n [ysATAj/P 

Date : QdoSp^dr 7^0; iDOO 

Citizenship : Japanese 

Residence: Chiyoda-ku, TOKYO, JAPAN 

Post Office Address: 10-2 Sotokanda 4-chome, Chiyoda-ku, TOKYO 101, 
JAPAN 



Full name of inventor: Hirotada FUKUNISHI 
Inventor's signature: ^7^"y4^a--tM^^e^?^ 

Date : /O^f^k^v^ U . 1000 \ 

Cit izenship : Japanese 
Residence: Yokohama-shi, KANAGAWA, JAPAN 
tast Office Address: c/o SHISEIDO RESEARCH CENTER (1) 
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1050 Nippa-cho, Kohoku-ku, Yokohama-shi, KANAGAWA 223 



Full name of inventor: Nao KOJIMA 
Inventor's signature: 



Date : (Prff)f>ejr h . ^fJOf) 



Citizenship : Japanese 

Residence: Chuo-ku, TOKYO, JAPAN 

Post Office Address: c/o SHISEIDO CO., LTD. 

5-5 Ginza l^^^^m^, "^V^i^^ TOKYO 104-10, JAPAN 

7-chome, Chuo-ku, 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Application of: Chikao Nishino et al. 



Serial No,: (Reissue Application of U*S* 
Patent No. 5,814,634 issued on 
September 29, 1998) 



Art Unit: 1203 



Filed: 



April 17, 1997 



Examiner: 



For: 



Alkylenediamine Derivative, Anti-Ulcer Drug, and 
Antibacterial Drug 



Hon. Assistant Commissioner 

for Patents and Trademarks 
Washington, DC 20231 



ASSENT OF ASSIGNEE TO REISSUE APPLICATION 

AND 

OFFER TO SURRENDER PATENT 



Sir: 



Shiseido Co., Ltd. (Tokyo, Japan) (hereinafter "Assignee"), 
the assignee of the entire interest in U.S. Patent No. 5,814,634, 
hereby assents to the filing of the above-identified application to 
reissue said patent. 

Further, Assignee hereby offers to surrender said patent in 
the reissue thereof. As permitted by 37 C.F.R. §1.178, the 
original of said patent will be submitted in due course upon 
indication that the application to reissue said patent will be 
allowed. 

Pursuant to 37 C.F.R. § 3.73(b), the Assignee's ownership is 
established by virtue of an Assignment by all five inventors to the 
Assignee of their entire interest in the patent, which Assignment 
was recorded in the U.S. Patent and Trademark Office on April 17, 
1997 at Reel 8533, Frame 0020. 



Submitted herewith are a copy of said Assignment and a copy of 

the Notice of Recordation of that Assignment • 

Respectfully submitted, 

Shiseido Co., Ltd. ^^^'okyo, Japan) 

Name in Print ; ^f^Y^iA T^M ^ & fM^i 

Title: Satoru TAKEDA, General iVIanager 

Date: xi. ^ ^-^^ 
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/iUGUS*r 26, 1997 

RONALD R. SNIDER 
P.O. BOX 27613 
WASHINGTON, D.C. 




UNITED STATESIDEPARTMEIMT OF COMMERCE 
Patent and Trademark Office 

ASSISTA^^■ SECFETARY AND COMMISSIONER 
OF PATENTS AND TRADEMARKS 
Washington. D.C. 20231 



PTAS 



20038-7613 




ill 



*100516403A* 



CORRECTED 

UNITED STATES PATENT AND TRADEMARK OFFICE NOTlCF 
NOTICE OF RECORDATION OF ASSIGNMENT DOCUMENT 

THE ENCLOSED DOCUMENT HAS BEEN RECORDED BY THE ASSIGNMENT DIVISION OF THE 
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SOLE/JOINT INVENTION 

ASSIGNMENT x^T/°"'^' 

WHEREAS I/Wc, the below named inventors), Ihcreinifta^ referred to as A&signor(s)K have made an inv^on entiilld- ^ 

- ALKYLENDIAMINE DERIVATIVE, A^m -ULCER DRUG. AND AOTIEftCTERIAL DRUG 

(Title of bivention) 



for which I/We executed an application foi United States Leciers Patent concurrently herewith or filed an application for 

United States Letters Patent on „ 19 (Serial No. 

WHEREAS,. SHISEIDOOO,, LTD. 



J; and 



a corporation of JAPAN 



(Full Name of Assignee) 



(Country of Incorporation} 
whose post office address is 5-5 Ginza 7-chcn^, Chuo-ku, TOKyp 104-10 JAPAN 



(hereinafter referred to as Assignee), is desirous of securing the entire right, title, and interest in and lo this invention, the 
application for United Stales Lcuers Patent on this invention and the Letters Patent to be issued upon this application; 

NOW THEREFORE, be it known that, for good and valuable consideration the receipt of which from assignee is hereby 
acknowledged, I/Wc, as assignorfs), have sold, assigned, transferred, and set over, and do hereby sell, assign, transfer and set 
over unto the assignee, its lawful successors and assigns, my/our entire right, liile, and interest in and to this invention and 
this plication, and all divisions, and continuations thereof, and all Letters Patent of the United States which may be granted 
therfQn, and all reissues thereof: and I/Wc hereby authorize and request the Commissioner of Patents and Trademarks of the 
Vntti^ Slates to issue all Letters Patent for this invention to assignee, its successors and assigns, in accordance with the terms 
of tlm Assignment; 

>iND, I/WE HEREBY further covenant and agree that I/We will, without further consideration, communicate with 
assigniee, its successors and assigns, any fects known to mc/us respecting this invention and testify in any legal proceeding 
signiiail! lawful papers when called upon to do so, execute and deliver all papers that may be necessary or desirable to perfect 
the Vrtlc to this invention in said assignee, its successors and assigns, execute all divisional, continuation, and reissue 
applj^tions, make all rightful oaths and generally do everything possible to aid assignee, its successors and assigns, lo ot>iain 
and elAforce proper patent protection for this invention is the United States, it being understood that any expense incident to 
the execution of such papers shall be borne by the assignee, its successors and assigns. 

ft TESTIMONY WHEREOT. I/Ws have hereunto set our hand(s). 
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the above captioned patent, I am the Attorney of Record in the 
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08/842,891, and I am the Attorney of Record in the reissue 
application filed on September 28, 2 000, I am authorized act on 
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ALKYLENEDIAMINE DERIVATIVE ANTI- 
ULCER DRUG AND ANTIBACTERIAL DRUG 

RELATED APPUC AHONS 

This application claims the priority of Japanese Patent 
Application No. 8-122195 filed on Apr. 18. 1996. Japanese 
Patent Application No. 8-278871 filed on Sep, 30, 1996. 
Japanese Patent Application No. 9-12056 filed on Jan. 6. 
1997. which are incorporated herein by references, 

FIELD OF THE INVENTION 

The present invention relates to an alkylenediamine 
derivative and. in particular, to an alkylenediamine deriva- 
tive having an antibaaerial activity against Helicobacter 
pyroU or an anti-ulcer effect 

BACKGROUND OF THE INVENTION 

Various theories have been proposed with respect to a 
cause of ulcer in human. In particular, it has been elucidated 
that stress, taking of non-steroidal anti-inflanunatory drugs 
for curing riieumatic diseases, and the like are closely related 
to ulcer formation, mainly due to relatively excess gastric 
acid secretion. Accordingly, it is in^>ortant to suppress the 
acid secretion in order to prevent ulcer formation and to cure 
it. 

On the other hand it has been considered that Helico- 
bacter pyrolL which is a rod normally existing in stomach, 
generates ammonia due to its strong urease activity, thereby 
inducing ulcer and persistence of itself. Since it persistently 
lives within mucus and mucosa, it becomes the greatest 
cause for recurrence of ulcer. Accordingly, it has been 
considered that the recurrence of ulcer can be prevented if 
this bacterium is sterilized. 

Though various kinds of medicaments for curing ulcer 
have been conventionally developed, few medicaments have 
been known to have an effect for preventing stress ulcers 
from generating and an antibacterial activity against Heli- 
cobocter pyroli, 

DISCLOSURE OF THE INVENTION 

In view of the problems of the above-mentioned prior art. 
the object of the present invention is to provide a compound 
whidi is exceDent in preventing ulcer from generating and 
to provide antibacterial drug against Helicobacter pyroU and 
anti -ulcer drug including such a compound as a main 
component. 

As a result of the diligent studies conducted by the 
inventors, it has been found that a specific alkylenediamine 
derivative is effective against various kinds of ulcer due to 
its antibacterial property against Helicobacter pyroli or its 
acid secretion inhibition as a main action mechanism Thus, 
the present invention has been accomplished. 

Namely, an alkylenediamine derivative or a salt thereof in 
accordance with the present invention is expressed by the 
following formula 1: 

O formula i 

I 1^ V 

0) 

wherein W represents a group expressed by the following 
formula 2 or formula 3; 
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forznula 2 



formula 3 



wherein each of and Rj represents hydrogen atom, a 
lower alkoxy group, an alkenyloxy group, or a halogen 
20 atom; 

each of R3 and R3' represents methyl group, [prenyl] prenvl-CH^ group, or 
[geranyl] geranvl-CH^ group and when one of R3 and R3' is [prenyl] prenyl -CH^ group 
or [geranyl] qeranvl-CHo group, another is methyl group; 

X represenu oxygen atom or sulfur atom; 
25 RjQ represents a lower alkyl group: and 

Rii represents a halogen atom; and wherein each of R4. 

R5, and R^ represents hydrogen atom or a lower alkyl 

group; 

Y represents a group expressed by — CH^ — , — O — , or 
30 —NCR^)— , while R7 represents a lower alkyl group, an 
aryl group, a carbamoyl lower alkyl group, an aralkyl 
group, or a heterocyclic group having 5 to 9 members; 
and 

n represents an integer of 1 to 6. 

35 An anti-ulcer drug in accordance with the fH-esent inven- 
tion comprises, as an effective ingredient, said alkylenedi- 
amine derivative or the pharmacolc^ically acceptable salt 
thereof, together with a pharmaceutically acceptable carrier 
and/or adjuvant 

^ An antibacterial drug against Helicobacter pyroli in 
accordance with the present invention comprises, as an 
effective ingredient, said aikylenediamine derivative or the 
pharmacologically accepuble salt thereof, together with a 
pharmaceutically acceptable carrier and/or adjuvant 

A method for the treatment of peptic ulcers in man or 
mammals in accordance with the present invention com- 
prises administering an effective amount of said aikylene- 
diamine derivative or the pharmacologically acceptable salt 
thereof to a host. 

A method for the inhibition of add secretion in stomach 

50 of man or mammals in accordance with the present inven- 
tion comprises administering an effective amount of said 
aikylenediamine derivative or the pharmacolc^ically accept- 
able salt thereof to a host 

A method for the inhibition of growth of Helicobacter 

55 pyroli in stomach of man or mammals in accordance with 
the present invention coiiQ)rises administering an effective 
amount of said aikylenediamine derivative or the pharma- 
cologically acceptable salt thereof to a host 

A method for the prevention of peptic ulcers in man or 

^ manmials in accordance with the present invention com- 
prises administering an effective amount of said aikylene- 
diamine derivative or the pharmacologically acceptable salt 
thereof to a host. 

BRIEF DESCRIPTION OF THE DRAWINGS 2 
65 FIG. 1 shows an example of a step for manufacturing the 
aikylenediamine derivative in accordance with the present 
invention and 



FIGS. 2 to 7 show examples of steps for manufacturing 
material compounds for the aUcylenediamine derivative in 
accordance with the present invention. 

EXAMPLES 

In the compound in accordance with the present 
invention, the lower alkoxy group found at and R2 is a 
straight or branched alkoxy group having 1 to 6 carbon 
atoms. Examples thereof include methoxy. ethoxy. 
n-propyloxy. n-butyloxy. isopropyloxy, isobutyloxy. 
l-raethyipropyloxy. tert-butyloxy. n-pentyloxy, 
1-ethylpropyloxy, isoamyioxy. and n-hexyloxy group. 
Preferably, they are methoxy groups. 

The alkenyl group of "alkenyloxy group** found at and 
R2 represents a straight or brandied alkenyl group which has 
at'least one double bond and has 2 to 20 carbon atoms. While 
the double bond has two kinds of configurations, namely, cis 
and trans, each double bond in alkenyl group may have 
either configurations. It is preferably a tonched alkenyl 
group from the viewpoint of effea. Particularly, prenyl 
group, geranyi group, neryl group or famesyl group is 
preferable. 

In the present invention, each of Ri and Rj. which may be 
identical to or different from each other, can be hydrogen 
atom, said lower alkoxy group, said alkenyloxy group, or a 
halogen atom. 

The lower alkyl group found at R^, R5. R^. R7. and Rjo is 
a straight or brandied alkyl group having 1 to 8 carbon 
atoms. Examples thereof include methyl, ethyl, n-propyl. 
n-butyl. isopropyl, isobutyl. 1-methyipropyl. tert-butyl. 
n-pentyl. l-ethylpropyi. isoamyl, n-hexyl, and 2-ethylhexyl 
group. A jxcferable example of R4 is ethyl group. A pref- 
erable example of R5 and is methyl group, A preferable 
example of R7 is ethyl or isobutyl group. A preferable 
example of Rjo is isobutyl group. 

Each of R4. R5, and R^. which may be identical to or 
different from each other, can be hydrogen atom said lower 
alkyl group. 

R7 can be the said lower alkyl group, an aryl group, a 
carbamoyl lower alkyl group, an aralkyl group, or an unsat- 
urated heterocyclic group having 5 to 9 members. 

Examples of the aryl group found at R7 include phenyl 
group and naphtyl group. A preferable example thereof is 
phenyl group. Also, the aryl group can have a substituted 
group on its aromatic ring. Examples of such a substituted 
group include a lower alkoxy group. Here, the lower alkoxy 
group is defined as above and is preferably methoxy group. 

The carbamoyl lower alkyl group found at R7 represents 
a group in which a hydrogen atom of a lower alkyl group is 
substituted by a carbamoyl group— CONH^. Here, the lower 
alkyl group is defijoed as above. A preferable example 
thereof is a straight lower alkyl group and. particularly, 
methyl group. Also, the hydrogen atom of the carbamoyl 
group can be substituted by a lower aikyl group. Sudi a 
lower alkyl group can be exemplified by the above- 
mentioned lower alkyl group and is preferably isopropyl 
group. Also, the nitrogen atom of the carbamoyl group can 
be a member of a saturated heterocyclic group to form it A 
preferable exan^)le of such a heterocyclic group is pyrroli- 
dino group. 

Exaii^)les of the aralkyl group found at R7 include benzyl 
group and phenethyl group. A preferable exaii^>le thereof is 
benzyl group. Also, the aralkyl group can have a substituted 
group on its aromatic ring. Examples of such a substituted 
group include a halogen atom and a methylenedioxy group. 
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Preferably exair^jles of such a substituted aialkyl group are 
fluorobenzyl group and 3.4-methylenedioxybenzyl group. 

Examples of the unsaturated heterocyclic group having 5 
to 9 members found at include a group contained nitrogen 
and/or oxygen atom. Preferable exan^>les thereof are 
thiazolyl. benzotJiiazolyl. and pyrimidinyi group. 

A preferable con^>ound of the present invention may be 
expressed by the following fonnula 4: 




R5 




wherein R^. R^. R3, R3'. R4. R5. R^. and X are same as those 
in the above mentioned fomala 1. 

In formula 4. it is preferable tiiat X is oxygen atom, while 
20 R4. R5. and R^ are hydrogen atoms. 

In formula 4. it is preferable that R^ and R^ are hydrogen 
atoms. 

In formula 4, it is i^eferable that R^ and/cr R^ is an 
alkenyioxy group expressed by the following formiia 5; 



25 




fonnula S 



wherein each of and R^' represents methyl group, [prenyl] prenvl-CH^ group, or 
[geranyl] qeranvl^CH^ group and when one of Rj, and R^' is [prenyl] prenvl-CH-> group 
or [geranyl] geranyl group, another is methyl group. 

A preferable compound of fee present invention may be 
35 expressed by the following fonnula 6: 




fonnula 6 



wherein Rj. R^, R^. R3', R4. R5. R«. and X are same as those 
45 in the above-mentioned formula 1. 

in formula 6. it is preferable that X is oxygen atom, while 
R4. R5. and Rg are hydrogen atoms. 

In formula 6. it is preferable that Rj and Rj are hydrogen 
atoms. 

50 In formula 6. it is preferable that R^ and/OT R^ is an 
alkenyioxy group expressed by above-mentioned fonnula 5. 

In formula 6. it is jH^eferable that R^ and/or R2 is a lower 
alkoxy group. 

A preferable compound of the present invention may be 
55 exp-essed by the foUowii^ formula 7: 



f onntila 7 




wherein R^. R2. R3, R3 . R7. and X are same as those in fee 
65 above-mentioned formula 1, 

In formula 7, it is preferable feat X is oxygen atom, while 
Ri and R2 are hydrogen atoms. 



A preferable compound of the present invention may be 
expressed by the following formula 8: 



fonuula 8 




wherein is a lower alkyl group; and R^^ and R^^ are same 
as those in the above-mentioned formula 3. 

In formula 8. it is preferable that R^ and R^^ are isobutyl 
groups. 

In formula 8, it is preferable that R^^ is fluorine atom 
bonded to para-position. 

The alkylenediamine derivatives and its pharmacologi- 
cally acceptable salts in accordance with the present inven- 
tion have anti-ulcer effect, acid secretion inhibition effect, 
and anti-bacterial effect against Helicobacter pyroU as well 
as a high safety. Accordingly, they are useful as medica- 
ments for preventing and curing various kinds ulcer. 

As similar confounds to the present invention, there have 
been known an alkylenediamine derivative having an anal- 
gic action and spasmoiysis effect in stomach and bowel in 
Japanese Examined Patent Publication No. 40-19344. an 
alkylenediamine derivative having a gastric movement 
accelerating effect and an emesis effect in Japanese Unex- 
amined Patent Publication No. 1-168678. an alkylenedi- : 
amine derivative having an enlerokinesis accelerating effect 
in Japanese Unexamined Patent Publication No. 2-207069. 
and an alkylenediamine derivative having a cerebrovascular 
damage amelicM-ating effect in Japanese Unexamined Patent 
Publication No. 5-239005. However. aU of them do not 
relate to the pharmacological effect of the present invention. 
Also, the ali^lenediamine derivative in accordance with the 
present invention is characterized in that W in the basic 
skeleton of formula 1 is a phenyl group having 1 to 3 
aikenyloxy groups on its aromatic ring as shown in fonnula 

2. or a phenyl group having both of a benzyloxy group and 
a lower alkyl group on its aromatic ring as shown in fonnula 

3. Such an alkylenediamine derivative has not been known 
even from the viewpoint of structure. Accordingly, the 
alkylenediamine derivative of the present invention is a 
novel compound completely. 

In the following, while the general method for manufac- 
turing the compound of the present invention will be 
explained, it should not be restricted thereto. 

The compounda) of the present invention expressed by 
formula 1 can be manufactured by reaction fonnula A shown 
in FIG. I. 

In reaaion fcamula A. the alkylenediamine derivatived) 
of the present invention can be obtained from a carboxyiic 
acidOD and an arainedn) by using a known amide-bond 
forming reaction such as mixed anhydride method, acid 
chloride method. DCC method. CDI method, or azide 
method. Here. W in the compoundOT). and R^. R^. R^. n. and 
Y in the compound (ET) are defined as formula 1 mentioned 
above. 

In the mixed anhydride method, by using an activator 
such as diphenyl phosphinic chloride, ethyl chioroformate. 
isobutyl chioroformate. or pivaloyl chlmde. the carboxyiic 
acid (H) is converted into its corresponding anhydride and 
then reacted with the compoundOH). As an additive, fw 
example, an organic base such as triethyl amine, pyridine, or 
N-methylmoipholine can be used As a solvent, for exan^le. 



a halogenated hydrocarbon sudi as dichloromethane or 
chloroform; an aromatic hydrocarbon such as benzene, 
toluene, or xylene: an ether sudi as tetrahydroftiran or 
dioxane; or an amide sudi as dimethylformamide or dim- 

5 ethylacetamide can be used. While the reaction teii^>eraturc 
and reaction time may be changed according to the material 
compounds used, the reaction is usually effected at a tem- 
perature within the range of -15° C. to the reflux tempera- 
ture of the solvent 
In the add diloride method, as an activator, for exan^)le. 

^ phosph<Mus pentadiloride. phosphorus trichloride, or thionyl 
chloride is used to convert the carboxylic add (IT) into ttic 
corresponding add chloride and then the latter is reacted 
with the con^jound (HI). As an additive, for example, an 
organic base such as triethyl amine, pyridine, or 

5 N-methylmorpholine can be used. As a solvent, for example, 
a halogenated hydrocarbon sudi as didilorometiiane or 
chloroform; an aromatic hydrocarbon such as benzene, 
toluene, or xylene: or an amide such as dimethyl formamide 
or dimethylaceiamide can be used. While the reaction tem- 

10 perature and reaction time may be changed according to the 
material compounds used, the reaction is usually effected at 
a ten:q>erature within the range of 0*^ C. to the reflux 
temperature of the solvent. 

In the DCC method, as a condensing agent, for example. 

^ dicyclohexyl carbodiimide (DCC) or l-ethyl-3-(3- 
dimethylaminopropyl)carbodiimide hydrochloride (WSCI) 
can be used. As a solvent, for example, a halogenated 
hydrocarbon sudi as dichloromethane or diloroform; an 
aromatic hydrocarbon such as benzene, toluene, or xylene; 
an ether such as tetrahydrofuran or dioxane; or an amide 

^ sudi as dimethylformamide or dimethylacetamide can be 
used. If necessary, this reaction may be effected while 
1-hydroxybenzotriazolc (HOBt) or N-hydroxy sucdnimide 
(HOSu) is added thereto. While the reaction temperature and 
reaction time may be changed according to the material 

55 compounds used, the reaaion is usually effected at a tem- 
perature within the range of 0° C. to the reflux temperature 
of the solvent 

In the CDI method, as an activator, for example. NJ^- 
carbonyidiimidazole is used to convert the carboxylic acid 

40 (II) into the corresponding N-acyl derivative and then the 
latter is reacted with the coni^unddll). As an additive, for 
example, an organic base sudi as triethyianiine. pyridine, or 
N-methyimorpholine or an inorganic base sudi as sodium 
hydride or potassium hydride can be used. As a solvent, for 

45 example, a halogenated hydrocarbon such as dichlo- 
romethane or chloroform: an aromatic hydrocarbon such as 
benzene, toluene, or xylene: an ether such as tetrahydrofuran 
or dioxane: or an amide sudi as dimethylformamide or 
dimethylacetamide can be used. While the reaction tempera- 

50 lure and reaction time may be changed according to the 
material compounds used, the reaction is usually effected at 
a temperature within the range of O'' C. to the reflux 
temperature of the solvent. 

in the azide method, as an aaivator. for example, diphe- 

55 nylphosphorylazide is used to convert the carboxylic add 
(II) into the corresponding azide and then the latter is reacted 
with the compound (IE). As an additive, for example, an 
organic base such as triethylamine, pyridine, or 
N-methylmorpholine is used. As a solvent, for example, a 

60 halogenated hydrocarbon such as dichloromethane or chlo- 
roform: an aromatic hydrocarbon such as benzene, toluene, 
or xylene: an ether such as tetrahydrofuran cm- dioxane; or an 
amide such as dimethylformamide or dimethylacetamide 
can be used. While the reaction tenperature and reaction 

65 time may be changed according to the material compounds 
used, the reaction is usually effected at a temperature within 
the range of 0*^ C. to the reflux temperature of the solvent 
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Specifically, for exau^le, dif^enylphosphinic chloride or 
pivaloyl chloride is used as an activator the mixed 
anhydride method, while triethylaraine is used as an additive 
to effect a reaction in a solvent such as diloroform (x 
dimethyl formamide at a temperature within the range of 
-15^ C. to room teiiq>erature. thereby attaining the aimed 
object 

Among the material compound(II) used in reaction for- 
mula A. the compound (Il-a) wherein W is a group expressed 
by formula 2 can be synthesized by reaction foimula B 
shown in FIG. 2. for exan^le. 

In reaction formula B. m in the compound (TV) represents 
an integer of 1 to 3. While Ri. R2. and X are defined as 
formula 2 mentioned above, Ri=H when m=2, and 
R^=R^H when m=3. Ra rqjrcsents a carboxyl-protecting 
group which may be a lower alkyl group sudi as methyl 
group, ethyl group, or tert-butyl group, phenacyl group, or 
trichloroediyl group as long as no problem occurs in the 
subsequent reaction. Z in the compound (V) represents a 
halogen atom. R3 and Rj' are defined as formula 2 men- 
tioned above. 

In reaction fonnula B. an alkenyl haiide(V) is reacted with 
a compound(IV) in the presence of a base and then hydro- 
lyzed so as to synthesize the carboxylic acid (Il-a). 

The first step of this reaction can be effected in the 
presence of a base. Sodium amide, triethylaraine, sodium 
hydride, sodium hydroxide, potassium carbonate, barium 
oxide, silver oxide, or the like can be used therefor. Also, a 
catal3tic amount of potassium iodide can be added thereto. 
As a solvent, for example, an alcohol sudi as methanol, 
ethanol. or butanol: an aromatic compound such as benzene, 
toluene, xylene, or pyridine; an ether such as diethyletha. 
tetrahydrofuran, or dioxane; an amide such as dimethylfor- 
mamide or dimethylacetamide; or a ketone such as dimeth- 
yisulfoxide or acetone can be used. While the reaction 
temperature and reaction time may be changed according to 
the material compounds used, the reaction is usually effected 
at a temperature within the range of 0° C. to the reflux 
temperature of the solvent. 

Specifically, for example, the compound (IV) is dissolved 
in tetrahydrofuran or NJ^T-dimethylformamide and. after 
sodium hydride is added as a base and stirred therein, the 
alkenyl halide(V> is added thereto so as to effect a reaction 
at a temperature within the range of room temperature to the 
reflux temperature of the solvent, thereby attaining the 
aimed object 

In the reaction of the second step, the ester compound 
(VT) is hydrolyzed in the presence of an acid or a base so as 
to synthesize the carboxylic acid (H-a). Hydrochloric acid, 
sulfuric acid, p-toluenesulfonic acid, or the lifc-p can be used 
as the acid, while sodium hydroxide, potassium hydroxide, 
potassium t-butoxide. or the like can be used as a base. As 
a solvent, a carboxylic add such as formic acid 01 acetic 
acid, an alcohol such as methanol or ethanol; water; or a 
mixed solvent thereof can be used. While the reaction 
temperature and reaction time can be changed according to 
the material compounds used, the reaction is usually effected 
at a temperature within the range of C. to the reflux 
teii^)erature of the solvent. 

Specifically, for example, the ester compound(VI) is 
dissolved in an alcohol such as methanol or ethanol and then 
an aqueous sodium hydroxide or potassium hydroxide solu- 
tion is added thereto so as to effect a reaction at a tempera- 
ture within the range of room temperature to reflux tem- 
perature of the solvent, thereby attaining the aimed object. 

The material compound (V) used in reaction formula B 
can be synthesized by reaction formula C shown in FIG. 3. 
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Id reaction formula C. Z. R3. and R3' are defined as those 
in reaction formula B mentioned above. In this reaction 
formula, an alkenyl halide (V) can be obtained by haloge- 
nation of alccrfiol (VIT). 
5 For this reaction, a general method known as halogena- 
tion of hydroxy groups can be used. As a reagent of 
halogenation. for exanq>le. a strong acid such as hydrodilo- 
ric acid or hydrobromic acid; a phosphorus con^xxind such 
as phosphorus tnbromide. phosj^orus trichloride, or phos- 
phorus pentachloride; thionyl chloride: 
N-halogeoosuccinimide and metiiyl sulfide; trijAenylphos- 
phine and a halogenated hydrocarbon; or methanesutfonyl 
chloride and lithium halide is used to effect the reaction. As 
a solvent, for example, a halogenated hydrocarbon sudi as 
didilorome^ane or chloroform: an aromatic compound 
sudi as benzene, toluene, xylene, or pyridine; an ether such 
as diethyiether. tetrahydrof uran or dioxane; or an amide such 
as N,N-dimethyIfonnamide or N J^-dimethylacetamide can 
be used. While the reaction temperature and reaction time 
may be dianged according to the material con^unds used. 

20 the reaction is usually effected at a temperature within the 
range of 0** C. to the reflux ten^>crature of the solvent 

Specifically, for exan^ie. in the presence of lithium 
chloride and triethylamine. raethanesulfonyl diioride is used 
so as to effect a reaction in a solvent such as acetone at a 

25 temperature within the range of 0* C. to room ten^rature. 
thereby attaining the aimed object 

Among material compoundsflO) used in reaction fcraiula 
A. die compound (Il-b) wherein W is a group expressed by 
formula 3 above-mentioned can be synthesized according to 

30 reaction formula D shown in FIG. 3, for exan^jle. 

At the first step of reaction formula D. the compound 
(XVn) is reacted with the substituted benzyl halide(XVin) 
in the presence of a base to obtain the compound (XDQ. R^o 
in the compound (XVII). and R^^ in the compound (VUT) are 

35 defined as those of formula 3 mentioned above, while Z in 
the con^xjund (XVIII) represents a halogen atom. Ra in the 
compound (XVE) rep-esents a carboxyl-protecting group 
whidi may be a lower alkyl group such as methyl group, 
ethyl group. <x tert-butyi group, phenacyl group, or trichlo- 

40 roethyl group as long as no problem occurs in the subsequent 
reaction. 

As a base in this reaction, for example, an inorganic base 
such as potassium carbonate, potassium hydroxide, sodium 
hydroxide, or sodium hydride; or an organic base such as 

45 triethylamine or pyridine can be used. Specifically, for 
example, potassium carbonate is used as a base so as to 
effect a reaction in a solvent such as acetone or NJ^- 
dimethylformamide at a tenQ>erature within the range of 
room ten^rature to the reflux temperature of the solvent. 

50 thereby attaining the aimed object 

At die second step of reaction formula D. the compound 
(XIX) is subjected to a deprotecting reaction so as to obtain 
the carboxylic add(II-b). 

FcM* this deproteaing reaction, various kinds of known 

55 methods can be used according to the kind of the protecting 
group Ra. For example, when Ra is methyl or ethyl group, 
known ester hydrolysis method is used for dcprotection. 
Specifically, for example, an inorganic base such as sodium 
hydroxide or potassium hydroxide is used so as to effect a 

60 reaction in a solvent such as water, methanol, or cthanol at 
a temperature within the range of room temperature to the 
reflux temperature of the solvent, thereby attaining the 
aimed objea. 

On the other hand, among the material con^undsdU) 
65 used in reaction formula A, fw example, the compound 
(m-a) wherein n^2 and R^^H can be synthesized according 
to reaction formula E shown in FIG. 5. 



In reaction formula E. a haiogenoacetonitiiie (IX) is 
reacted with an amice (VIII) in the presence of a base and 
then the cyano group is reduced so as to synthesize tiie 
ethylenediamine (lEI-a). Here, in the compound (VIE), R5. 
R^, and Y are defined as those in formula 1. Z in the 
compound (DC) represents a halogen atom 

At the first step of this reaction, fee reaction can be 
effected under a reaction condition similar to that of the first 
step in reaction formula B. 

For reduction of tiie cyano group at the second step in Ais 
reaction, a known method can be used, Fot example. Birch 
reduction method, a reduction method by a metal hydride 
complex con^)ound. or a method using Raney nickel can be 
used. In Birch reduction, while sodium or lithium is used 
mainly as a catalyst, the reaction can be effected in fee mixed 
solvent of liquid anmionia and an alcohol such as methanol 
or ethanol. When fee metal hydride con^lex compound is 
used, lifeium aluminium hydride, aluminium hydride, 
sodium borohydride. or fee like can be used as a reagent. As 
a solvent, for example, an efeer such as diefeylefeer. tet- 
rahydrofuran or dioxane: or an alcdiol such as mefeanol. 
ethanol. or butanoi can be used. When sodium borohydride 
is used. Raney nickel, aluminium chloride, cobalt diloride. 
or fee like can be used as a catalyst When Raney nickel is 
used, mefeanol saturated by anmionia is used as a solvent so 
as to effect hydrogenation under a pressure, feereby attaining 
fee aimed object While fee reaction temperature and reac- 
tion time may be dianged according to the material com- 
pounds used in all cases, fee reaction is usually effected at 
a ten^erature within fee range of 0° C. to fee reflux 
temperature of fee solvent. 

Specifically, for example, lithium aluminium hydride is 
suspended in tetrahydrofuran while being cooled wife ice 
and. after fee compound (X) is dropped feereto. fee reaction 
is effected at a temperature within fee range of 0° C. to fee 
reflux temperature of the solvent Then, fee reaction solution 
is treated wife water, an aqueous sodium hydroxide solution, 
or fee like, thereby attaining fee aimed objea. 

Also, among fee material compounddH) used in reaction 
formula A. fee compoundflD-b) wherein n=2 and R^ is a 
lower alkyl group can be synfeesized according to reaction 
formula F shown in FIG. 6. 

In reaction formula F. efeylenediamine (lE-a) is amidated 
wife fee compound (XI) and feen fee ketone group in fee 
amide bond is reduced so as to synfeesize fee efeylenedi- 
amine (ID-b). Here, in fee compound (IQ-a). R5. R5 and Y 
are defined as those in formula 1 mentioned above. In fee 
compound (XI). Rg represents hydrogen atom or a lower 
alkyl group, while A represents hydroxy group or — OCORg. 

The amidation at fee first step of this reaction can be 
effected under a reaction condition similar to feat in reaction 
formula A. 

In fee reaction at fee second step, as a reducing reagent 
for example, lifeium aluminium hydride, aluminium 
hydride, ot sodium borohydride and triefeyloxonium tet- 
rafluoroborate can be used. As a solvent, iror example, a 
haiogenated hydrocarbon such as dichloromefeane or dilo- 
roform: an aromatic compound such as benzene, toluene, 
xylene, or pyridine; an alcohol such as mefeanol, efeanol. 
butanoi; or an efeer sudi as diefeylefeer. tetrahydrofuran or 
dioxane can be used. While fee reaction temperature and 
reaction time may be changed according to fee material 
con^x>unds used in all cases, fee reaction is usually effected 
at a te^^>eTature within fee range of 0° C. to fee reflux 
ten^rature of fee solvent. 

Specifically, fOT example, lithium aluminium hydride is 
suspended in tetrahydrofuran while being cooled wife ice 
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and. after the amide compound (XH) is dropped thereto, the 
reaction is effected at a temperature within the range of 0"^ 
C. to the reflux temperature of the solvent Then, the reaction 
solution is treated with water, an aqueous sodium hydroxide 

5 solution, or the like, thereby attaining the aimed object 
Among the material corapound(VIII) used in reaction 
formula E mentioned above, the con^xxind (XVI) wherein 
Y is a group expressed by — N(Ry) — can be synthesized 
according to reaction formula G shown in FIG. 7. 

io In reaction formula G. R9 in the con^und (XHT) repre- 
sents an amino-protecting group which can be a urethane 
type protecting group sudi as bsnzyloxycaibonyl group or 
tert-butyloxycarbonyl group, an acyl type protecting group 
such as formyl group or tosyl group, or an alkyl type 

15 protecting group such as trityl group as long as no problem 
occurs in the subsequent reaaion. R5 and in the com- 
pound (Xm). and R7 in the con^x)UDd (XTV) are defined as 
those in formula 1 mentioned above, while Z represents a 
halogen atom 

20 At the first step of reaction formula G. the protected 
piperazine (XM) is reacted with an appropriate halide (XIV) 
in the presence of a base so as to obtain the compound (XV). 
This reaction can be effeaed under a reaction condition 
similar to that of the first step in reaction formula B. 

25 At the second step of reaction formula G. the coix^xxind 
(XV) is subjeaed to a deprotecting reaction so as to obtain 
the compound (XVI). For this deprotecting reaction, various 
kinds of known methods can be used according to the kind 
of the amino-protecting group R9. For example, hydrazine, 

30 hydrodiloric acid, hydrogen peroxide, or the like can be 
used as the deprotecting agent when R5 is formyl group. 
Specifically, for example, hydrochloric acid within the range 
of IN to 6N is used to effect the reaction in methanol at a 
temperature within O'^ C. to room temperature, thereby 

35 attaining the aimed object 

Among the material compounds used in the above- 
mentioned reaction formulas A to G. those with no prepa- 
ration methods described may be commercially available or 
easily synthesized by using a known method. 

40 Also, examples of salts of the alkylenediamine derivative 
of the present invention (I) with an acid include salts with 
inorganic acids such as hydrochloric acid, hydrc^tromic acid, 
sulfuric add, and phosphoric acid and salts with organic 
acids such as acetic acid, propionic acid, citric acid, lactic 

45 acid, oxalic acid, maleic acid, fumaric acid, succinic add, 
tartaric add, and methane sulfonic acid. These salts can be 
easily manufactured by a normal method. 

The alkylenediamine derivative in accordance with the 
present invention has a strong effect against stress ulcer and 

50 an exceUent effect fos suppressing gastric add secretion. 
Further, it has an antibacterial activity against Helicobacter 
pyroU which is supposed to be a cause for recurrence of 
ulcer. Furthermore, it has a high safety. Accordingly, it is 
useful as a medicament for curing and preventing peptic 

55 ulcer in man or mammals and, particularly, gastric ulcer in 
man. Conventionally, there has hardly been known such a 
con^>ound which has both effect for suppressing gastric add 
secretion and antibacterial activity against Helicobacter 
pyroli. Accordingly, it is indicated that the compound of the 

60 present invention is not only effective in preventing and 
curing ulcer but also in preventing the recurrence thereof. 

When the compound of the present invention is admin- 
istered as a medicament for curing and preventing peptic 
ulcer, it may be administered orally as tablet, powder, 

65 granule, capsule, syrup, or the like as well as parenterally as 
suppository, injection, external drug, instillation or the like. 
While the amount of administration may be outside of the 
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range mentioned below according to flie degree of syiBptom. 
personal difference, age. kind of ulcer, or the like, it should 
of course be adjusted so as to fit the individual circumstances 
in specific cases. Usually 0.01 to 200 mg/kg or. preferably. 
0.05 to 50 mg/kg or. more preferably, 0.1 to 10 mg^ is 
administered per day f cr an adult in a single dose or several 
doses. 

When fonnulating the medicament a normal manufac- 
turing method is used with a normal formulation carrier. If 
necessary, pharmacologically and pharmaceuticaily accept- 
able additives may be added thereto. 

Namely, when preparing an oral solid f onnulation. after 
an excipient and. if necessary, a binder, a decaying agent a 
luster, a coloring agent, a con'ectives. and the like are added 
to the main medicament, a normal method is used to form 
tablet, coated tablet, granule, powder, c^sule. or the like. 

Exanples of the excipient include lactose, corn starch, 
sucrose, glucose, sorbitol, crystalline cellulose, and silicon 
dioxide. Examples of the binder include polyvinylalcohol. 
polyvinylether, ethyl cellulose, methyl cellulose, gum 
arabic, tragacanth. gelatin, shellac, hydroxypropyl cellulose, 
hydroxypropyl starch, and polyvinylpyrrolidone. Exan^les 
of the decaying agent include stardi, agar, gelatin powder, 
crystalline cellulose, calcium carbonate, sodium 
hydrogencarbonate. calcium citrate, dextrin, and pectin. 
Examples of the luster include magnesium stearate. talc, 
poiyethyieneglycol. silica, and hardened vegetable oil. As 
the coloring agent those permitted to be added to medicines 
are used Examples of the correctives include cocoa powder, 
menthol, aromatic acid, mentha oil, baneoL and cinnamon 
powder. If necessary, these tablet and granule can be coated 
with sugar-coating, gelatin-coating, and the like. 

When i^-eparing an injection, if necessary, a pH-adjusting 
agent, a buffer, a stabilizer, a soiubilizer. and the like are 
added to the main medicament and then a normal method is 
used to form subcutaneous, intramuscular, and intravenous 
injection drugs. 

In the following, the present invention will be explained 
in further detail by specifically examples. However, the 
present invention should not be restricted to these exara^les. 

First, test methods used for evaluating these exanapies 
will be explained. 

WIS: Restraint and Water Immersion Stress-Induced Ulcer 
Inhibition Test 

i) Meaning 

The degree of inhibition of the stress ulcer fOTmation is 
tested, 

ii) Method 

Male Crj:SD or Sic:SD rats (6 to 7-week-old) were fasted 
overnight, but allowed free access to water. Each group has 
5 to 8 of these rats. The sample compound was dissolved or 
suspended in an aqueous solution of 0.3% sodium car- 
boxymethylcellulose or 0.05% Tween 80 and then was 
ca-ally administered (100 mg/10 ml/kg). To a control group, 
the vehicle was administered. 10 minutes later, the rats were 
placed in a stress cage and immersed to the level of xipfoid 
p-ocess in a water bath (2r C) for 7 hours. At the end of 
the stress, the rats were sacrificed by inhalation of ether or 
carbon dioxide. Then, the stoniach of each was removed, 
inflated by injecting 10 ml of 5% formalin neutral buffer 
solution, and immersed in 1% formalin neutral buffer solu- 
tion for 30 minutes or mcye to be fixed. The stomach was 
incised along the greater curvature and then the length of 
each erosion in the glandular portion was determined under 
dissecting microscope. The sum of the length of erosions per 
stomach was defined as ulcer index (UT). 
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iii) Judgment Standard 

The effect obtained when 100 mg/kg of the sample 
compound had been administered was expressed as ulcer 
formation inhibitory rate {%) as follows: 

5 

ulcer fbrmaiioii inhibitory rate {%) = 

(1 - (UI in sampk giwp/UI in conaoi giDi^)> x 100 

VOL. TAO: Acid Secretion Inhibition Test In Vivo 
10 i) Meaning 

Inhibitory effect on add secretion in vivo is confirmed, 
ii) Me&od 

Male CrjiDonryu rats (7-week-old) were fasted overnight 
but allowed free access to water. In each group. 8 to 10 of 

15 these rau were used under urethane anesthesia (125 g/kg). 
The sample compound dissolved or suspended in an aqueous 
solution of Q.5% sodium carboxymethylcellulose or 0.05% 
Tween 80 was orally administered (100 mg/10 ml/kg), 30 
minutes later, tht abdomen of eadi was incised and the 

20 pylorus was ligated. 30 minutes after the ligation. 30 mg/kg 
of histamine dissolved in frtiysioiogical saline was subcuta- 
neously administered and, 3 hours thereafter, the rat was 
sacrificed with carbon dioxide. Immediately thereafter, each 
stomach was removed and the gastric contents were col- 

25 lected and each volume was deteimined. The total add 
ou^ut was determined by titration of the gastric juice with 
O.IN NaOH. 
iii) Judgment Standard 

With respect to the gastric juice volume (VOL) and the 

30 total acid output (TAO). the effects obtained when 100 
mg/kg of the sample compound had been administered were 
expressed as their respective inhibitoy rates (%) as follows: 

each inhibitory rale (%) = 

35 

(1 - (vahie in sample group/valve in comrol groi^)) x 100 

CAP: Acid Secretion Inhibition Test In Vitro 

i) Meaning 

The acid secretion inhibitory activity in a cell level is 
40 studied. It can also be used for studying the mechanism of 
the effeo. 

ii) Method 

ii-a) Preparation of isolated gastric fundus gland suspen- 
sion 

45 First, an isolated gastric fundic gland san^)ie was pre- 
pared. Namely, a male Japanese While rabbit (2.5 to 3 kg) 
was anesthetized to death with Nembutal™ and then the 
abdomen was incised. Immediately thereafter, the stomach 
was removed and. after its pyloric and cardiac antrum were 

50 severed, incised along its greater curvature into two sheets. 
The gastric contents adhering to the mucosal surface was 
washed out with ice-cooled PBS (-) and then careftilly 
washed therein. The gastric wall was spread on a cork board 
with its mucosal surface fadng up and the feed and mucus 

55 thereon were completely removed with sterile gauze. The 
mucosa was separated therefrom by a spatula and then 
coUected in ice-cooled PBS (-). After being washed twice 
with PBS (-), the mucosa was minced into 2-3 mra^ pieces 
by sdssors. These pieces were further washed twice with a 

60 nutrient solution. Tlie nutrient solution comprises 132 4 mM 
of Naa. 5.4 mM of KCl, 5 mM of Na2HP04.12H,0, 1 mM 
of NaH2P04.2H20. 1.2 mM of MgSO^. 1 mM of CaQ^, 25 
mM of HEPES, 2 mg/ml of glucose, and 1 mg/ml of BSA. 
Into 70 ml of the nutrient solution containing 1 mg/ml of 

65 coUagenase. minced mucosal pieces were dispersed and 
intensely stined in a conical flask with a stirrer at 37*^ C. for 
40 to 60 minutes. During this period. 100% was sprayed 
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on the nutrient solution surface and the pH was appropri- 
ately measured such that it was immediately adjusted to pH 
7.4. when the value was therebelow. with a base. The 
nutrient solution was added to the reaction solution so as to 
attain the total amount of about 200 mi. After being filtered 
through a mesh, the suspension was divisionally introduced 
into 50 ml centrifuge tubes and left for 15 minutes such that 
gastric fiindic gland was deposited. The supernatant was 
repeatedly removed by an aspiratw. dispersed in the nutrient 
solution, and then left such that the gastric f undic gland was 
washed three times. At this time, without using a pipette, the 
suspension was alternately introduced into two centrifuge 
tubes so as to effect dispersion. The number of cells was 
counted under microscope and adjusted to 1.6x10* ceUs/ml. 
ii-b) f^*C]-aminopyrine uptake test 
Then.' f ^"^CJ-aminopyrine uptake test was performed. 
After an Eppendorf tube was weighed, 10 pi (final concen- 
tration: 10~^M) of histamine dissolved in the above- 
mentioned nutrient solution, 10 pi (final concentration: 
10~^M) of the test compound dissolved in DMSO. and 10 pi 
(final concentration: 0.05 pCi/ml) of f^^Cj-aminopyiine 
diluted with the nutrient solution were introduced therein 
and then 970 pi of the isolated gastric fundic gland suspen- 
sion prepared above was added thereto. Subsequently, this 
mixture was shaken at 37° C. for 40 minutes at 125 
cycles/minute. After being centrifiiged for 30 minutes. 200 
pi of its supernatant was collected into a mini-vial, while the 
rest was removed by an aspirator. The gland pellet was 
completely dried as the tube with its lid being opened was 
kept for one night in a drying oven at 80° C. and tiien the lid 
was closed and the weight was determined at room tem- 
perature. Then 100 pi of IN KOH was added thereto and the 
tube with its lid being closed was treated at 60° C, for 1 to 
2 hours so as to dissolve the pellet. Then, the contents 
thereof were transferred to a mini-vial. Into the mini-vial 
containing the supernatant or gland pellet 4 ml of Atom- 
lite™ was added and then the radioactivity was measured by 
a liquid scintillation counter. Here, after the radioactivity of 
the gland pellet was corrected by using a sample in which 20 
mM of NaS(3I was added so as to cancel the hydrogen ion 
concentration gradient, the integration ratio of aminopyrine 
specifically trapped by the gland pellet was calculated This 
experiment was performed in duplicate, 
ii-c) Calculation of the accumulation rate of aminopyrine 
Here, its principle will be briefly explained. In the isolated 
gastric fundic gland, add is accumulated in a space between 
its secretory tubule and intragianduJar cavity. Aminopyrine 
is weak base (pKa=:5.0> and nonionic in a neutral solution so 
as to freely pass through the cell memh-ane. whereas it is 
ionized in an acidic solution and thus cannot pass through 
the cell membrane due to its electric charge. Therefore, 
aminopyrine is accumulated in a closed acidic space within 
the isolated gastric fundic gland. In view of this 
characteristic, the accumulation rate (R) of aminopyrine is 
calculated by the following equation: 

R = ((collected radioactivity of precipitatey(radioactiviTy of supernatant)) 



(20CV(mg dry weight of gland pcUet)) 

iii) Judgment Standard 

The effect of the san^le con^wund at the final concen- 
tration of 10 ^ was expressed by acid secretion inhibitory 
rate (%) as foUows: ^ 



add secretion inhibitory rate (%) = 
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-continued 
(1 - (ff in 5an5>Ie grc^R in control gnx^)) x 100 

AHP: Antibacterial Activity Test Against Helicobacter 
5 pyrvU 

i) Meaning 

The minimum inhibitory concentration (MIC) against 
Helicobacter pyroli (microaerophilic gram-negative, bacte- 
rium which is supposed to deeply involve in pathogenesis. 
10 relapse, and recrudescence of ulcer, referred to as "HP" in 
the following) is measured so as to find out compounds 
which have antimicrobial activity against Helicobacter 
pyroli. 

ii) Method 

15 MICs were determined by the agar dilution method. The 
stock culture (-80° C.) of HP NCTC 1 1637 was thawed and 
cultured on tripticase soy agar supplemented with 5% sheep 
blood at 31" C. in an atmosphere of 5% Oj. 10% COj. and 
85% N^. Grown colonies were transferred to the same plate 

20 and precultured for 3 days under the same condition. An 
appropriate amount of the colony grown on the plate by 
preculturing was suspended in Mueller Hinton broth till 
turbidness was recognizable by naked eyes, and diluted 
100-fold in the same te-oth; this resulted in a bacterial 

25 suspension for inoculation containing about 10^ cfu/ml of 
the bacteria. 

A 1.000 pg/ml solution of the sample compound contain- 
ing DMSO not more than 25% was serieslly diluted 2-fold 
in sterile purified water. 100 pi volume from each dilution 

30 was mixed thoroughly with 900 fd of bnicella agar supple- 
mented with 5% horse blood and solidified in a 24 well 
micro plate, feereby yielding an MIC measurement plate. 

10 ^l of the bacterial suspension for inoculation (about 
10^ cfu) was inoculated on this plate and cultured for 7 days 

35 under the same condition as that of preculture. Thereafter, it 
was judged whether tiiere had been bacteria growth or not 
ill) Judgment Standard 

The minimum concentration of the sample compound 
when Acre were no visible colonies or, if any. 5 or less 

40 colonies of HP was defined as MIC (^g/mJ). 
PD: Gastric Mucosal Integrity Test 

i) Meaning 

There is a possibility that the anti-ulcer mechanism of the 
compounds which were effeaive in the experimental ulcer 

45 model may be attributed to adaptive cytoprotection. which 
means exhibiting of apparent anti-ulcer effect due to 
increase in the amount of endogeneous prostaglandins in the 
gastric mucosa caused by necrotizing agents. In this case, 
since the sample compound has a necrotizing effect, it is 

50 in^propriate as an anti-ulcer medicament 

Therefore, the gastric mucosal potential difference (PD). 
whidi reflects the integrity of the gastric mucosa, is mea- 
sured so as to confirm that the sample con^xHind has no 
damaging effect on gastric mucosa, which is toxicity at 

55 gastric mucosal level. 

ii) Method 

Male CrjrSDrats (7 to 8-week-old) were fasted overnight 
but allowed free access to water, and then, under urethane 
anesthesia (1.25 g/kg. i.p.). fixed to a cork board on its back. 

60 The abdomen of each rat was incised, and a small incision 
was made in the forestomach. Then, the inside of tiie 
stomach was washed with physiological saline heated at 37° 
C. From the forestomach. along the greater curvature 
thereof, the stomadi was incised without damaging blood 

65 vessels. After the height of the cork board was adjusted on 
a jack, the stomach was mounted on ex vivo chamber. The 
area of the gastric mucosa exposed to the inside of this 
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diamber was 2.5 cm*. The inside of ihe chamber was 
perfused with physiological saline warmed at 3T C. by 
micro tube pump. By using an agar bridge containii^ 3M 
KCL the potential difference between the diamber and the 
abdominal cavity was measured by a PD meter. Here, the 
rectal temperature was measured to control the body tem- 
perature during the experiment After the PD was suflaciently 
stabilized, the perfusate was stopped and then 100 mg/lO 
ml/kg of the san^>le con^und dissolved or suspended in an 
aqueous solution of 0.5% sodium carboxymethyl cellulose 
or 0.05% Tween 80 was administered into the chamber, 
while PD was recorded for 60 minutes. To a control, the 
vehicle was administered, 
iii) Judgment Standard 

The diange in PD during 60 minutes after the adminis- 
tration of 100 mg/kg of the san^jle compound was coDec- 
tively studied and. with reference to the positive control, 
classified into 5 levels as follows: 

5 : Same as the control with no recognizable damage at ail. 

4: Though a slight PD-decreasing tendency suggesting a 
slight possibility of mucosal damage is found, there is no 
problem. 

3: Though a weak decrease in PD and a possibility of a 
weak mucosal damage is recognized, there is no substantial 
problem. 

2: Medium degree of decrease in PD is found and a 
mucosal damage is recognized. 

1: Heavy degree of decrease in PD is found and a 
remarkable mucosal damage is recognized. 
AT: Single Dose Toxicity Pretest 

i) Method 

Male Slc:ICR mice (5-week-old) were used. Each group 
has 3 to 5 mice and eadi mouse was fasted, but allowed free 
access to water, for 4 to 5 hours from 9 a.m. in the test day. 
Then, 2.000 mg/10 ml/kg of the san^^le compound dissolved 
or suspended in an aqueous solution of 0.5% sodium car- 
boxymethyl cellulose was orally administered thereto. To a 
control, only the vehicle was administered. The behavior 
and symptom were observed at each of 15 minutes. 30 
minutes. 1 hour. 2 hours, and 3 hours after the administration 
and then daily till one week thereafter. The body weight was 
measured before and after the fasting as well as at the same 
time everyday. The dead animals were immediately sub- 
jected to autopsy and their organs were observed micro- 
scc^ically. Also, the living animals were sacrificed with 
ether ot carbon dioxide one week after the administration 
and then their organs were observed microscc^ically. 

ii) Judgment Standard 

The toxicity at the single dose of 2,000 mg/kg of the 
sample compound was expressed as being classified into 5 
levels. 

5: Mortality rate is 0%: no toxicity is found at all both in 
behavior and organs. 

4: Mortality rate is 0%: while no toxicity is found in 
organs, slight toxicity is observed in behavior and body 
weight increase. 

3 : While there is a dead animal (though not all the animals 
are dead), no toxicity is found in organs. 

2: Regardless of whether there is a dead animal or not. 
toxicity is found in organs. 

1: All the animals are dead. 
MTT: Cell Damaging and Protecting Effect Test 
i) Meaning 

It is confirmed that there is no toxicity in cell level. Those 
having a toxicity in ceil level are inappropriate as an 
anti-ulcer drug. Also, it can be confirmed that the effects of 
the sample conqxHjnds in other cell level tests do not result 
from their toxicity. 
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ii) Method 

A male Jqjanese White rabbit (23 to 3 kg) was anesthe- 
tized to death by Nembutal™ and, immediately thereafter, 
its stomach was removed. The greater curvature of the 

5 stomadi was incised so as to remove the stomadi contents 
therefrom. After the mucosal surface was washed with 
HBSS (Hanks' Balanced Salt Solution), the stomach in 
ice-cooled HBSS was transferred to a lab(»at(xy. Then, after 
the pyloric antrum was removed, the gastric corpus mucosa 

10 was separated by a spatula and then minced into 2 to 3 mm 
pieces in BME (Basal Medium Eagle). Thereafter, these 
pieces were shaken at 120 to 130 cycles/minute for 15 
minutes at 37*" C. in BME 60 ml containing 280 U/ml of 
dispase and 30 to 50 U/ml of coUagenase. Here, the con- 
is centration of coUagenase was appropriately dianged for 
eadi lot in view of the state of cells. The pieces were washed 
twice with EBSS (Earie's Balanced Salt Solution) contain- 
ing 1 mM of EDTA and then shaken in MEM (Minimum 
Essential Medium) containing 1 mM of EDTA at 3T C for 

20 5 minutes. Subsequently, they were shaken in the dispase 
and coUagenase having the same concentrations as those 
mentioned above for 15 minutes so as to remove the 
supernatant and then further shaken at 37° C. for 50 to 60 
minutes at 120 to 130 cycles/minute. Then, after being 

25 washed twice with HBSS, Ham F12 containing 2% of 
Ultrocer was used to attain the concentration of 1x10* 
ceUs/ml. Thus formed suspension was dispensed in eadi 
weU of a 96-weU plate by 200 m1. The plate was incubated 
in the atmosf^ere composed of 5% CO. and 95% air at 3T 

30 C. for three days so as to attain a confluent state and then 
subjected to MTT assay. 

The sample compound was dissolved in DMSO so as to 
attain a concentration of 10"^M and then dUuted with HBSS 
containing 2% of Ultrocer G™ so as to attain a final 

35 concentration of 10"^M. To each group, whidi 8 weUs were 
used for. 10 pi of MTT reagent was added immediately after 
100 ^l of the medium in each weU was exchanged for same 
volume of the resulting solution of the sample compound. 
After being incubated in an atmosphere composed of 5% 

40 CO2 and 95% air at 37° C. for 4 hours, thus formed solution 
was centrifuged and then its supernatant was discarded. 
Subsequently, 100 ^1 of 100% ethanol was added to the 
residue so as to dissolve MTT formazan. Then, the absor- 
bance (OD: 570 to 630) was measured by a microplate 

45 reader. This method utilizes a phenomenon in whidi MTT is 
changed to MTT fonnazan only by mitochondria of living 
ceUs so as to change color. 

iii) Judgment Standard 

The ceU damaging or ceU protecting effect of the sample 
50 compound at the final concentration of 10"*M was 
expressed as ceU damaging rate (%) as foUows: 

ceU daiBaging jate (%) = 

(1 - (absoibance in sample group/absorbaiice in conlroi gxoup)) x 100 

55 

Accordingly, the smaUer value is better in the ceU dam- 
aging rate. 

Based on the foregoing effect tests and safety tests, the 
effect and safety of the exan^le compounds of the present 

60 invention were studied. 
Con^und Group 1-1 

This con^und group has a structure expressed by for- 
mula 4 mentioned above, and wherein and are 
hydrogen atoms. As the alkylenediamdne derivatives corre- 

65 sponding to this compound group 1-1. the following com- 
pounds were tested. The results of their effect tests and 
safety tests are shown in Table 1. 



Hxazcpie 1: 



Example 3 



Exarnpie 5: 



Example 6 



Example 7 
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-continued 

Exan^le 8* 




As clearly from Table 1, a compound of this con^>ouDd 
group 1-1 has an excellent anti-ulcer effect and add secre- 
tion inhibition effect 

Here, in this confound group 1-1. the bond position of 
the alkenyloxy group on the aromatic ring has a high degree 
of freedom. With respect to X. for example, as can be seen 
from Exan^>ie 5 and Example 7. even when oxygen atom at 
X is substituted with sulfur atom, the effect has been 
maintained. Also, for exan^>le. from Example 5 and 
Example 6. it has been suggested that even when hydrogen 
atom at R J is substituted with fluorine atom, the effect has 
been maintained. 

Further, from Example 3 and Example 8 to 9. it has been 
shown that even when hydrogen atom at R4. R5. or R^ is 
substituted with a lower aikyl group, a sufBcient effect can 
be obtained. 



TABLE 1 



Example 

No. 


WIS 


Ant!-uiccr Tests 


Tests for Safct\' 


VOL 


TAO CAP 


PD 


AT 


MTT 


1 


67 










1 


2 


79 








3 




3 


79 


68 


85 100 




4 




4 


84 








3 




5 


78 










21 


6 


80 








3 


16 


7 


87 












8 


67 




100 






41 


9 


67 












10 


47 




98 


5 


4 





Coirqxmnd Group 1-2 

While in the compound group 1-1 mentioned above R^ 
and R-> are hydrogen atoms, an alkylenediamine derivative 
in accordance with this con^XHind group 1-2 has a basic 
stnjaure wherein at least one of R^ and R2 in formula 4 
mentioned above is an alkenyloxy group expressed by 
formula 5 mentioned above. As the alkylenediamine deriva- 



tives corresponding to this coinpound group 1-2. the fol- 
lowing compounds were tested. The results are shown in 
Table 2. 



£xanq>k 11: 

35 
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-continued 

Example 14* 




As clearly from Table 2, even when and/or is an 
aikenyloxy group, a sufScient anti-ulcer effect and add 
seaetion inhibition effect can be obtained. Also, they are 
excellent in safety. 

Here, in this compound group, tiie bond position of the 
aikenyloxy group can be selected with a high degree of 
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freedoiTL whereby it can bond to various bond position. 



TABLE 2 



5 



15 





Ami-ulcer Tests 




Tests for Safety 


No. 


WIS 


CAP 


PD 


AT 


MTI 


11 


91 




5 


4 


23 


12 


75 








38 


13 


67 


100 




5 


-5 


14 


66 






3 


26 


15 


89 








17 


16 


59 








18 


17 


70 


100 




3 


-16 


18 


40 








33 


19 


57 






4 





Compound Group 1-3 

An alkylenediamine derivative of this con^>ound group 
1-3 has a basic stmaure expressed by formula 4 mentioned 
above, and wherein at least of and is a lower alkoxy 
group. 

As tiie alkylenediamine derivatives corresponding to this 
con^KHind group 1-3. the foUowing com^xMinds were tested. 
The results are shown in Table 3. 



Example 20: 




Example 24: 
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-continued 
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-continued 

£xazE|>le 27. 



5 




OMe 



As clearly from Table 3. even when Ri and/or R2 is a 
lower alkoxy group, a sufficient anti-ulcer effect can be 
obtained. Especially, from Example 23 and 24, or from 
Example 25 and 26, it is suggested that when and R-. are 
lower alkyl groups, more anti-ulcer effect and add secretion 
inhibition effect can be obtained. 



TABLES 
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Hxan^le 


Ami-ulcer Test 


Tests for Safety 




No. 


WIS 


PD AT 


MTT 


20 


71 


3 


35 


21 


68 




12 


22 


39 




44 


23 


56 


3 


43 


24 


72 


5 


30 


25 


44 


3 


48 


26 


72 




17 


27 


82 


5 


-11 



Compound Group 2-1 

Ad alkylenediamine derivative in accordance with this 
compound group 2-1 has a basic structure expressed by 
formula 6 mentioned above, and wherein and R2 are 
35 hydrogen atoms. As the alkylenediamine derivatives corre- 
sponding to this compound group 2-1. the following com- 
pounds were tested 



Exan^ie 28 



Exan^tc 29 



Exaii5>le 30 
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TABLE 4 



Example 


Ajoii-ulcer Tests 




Tests foi Safct\' 


No- 


WIS 


CAP 




AT 


KfTT 


28 


64 


88 


5 


3 


-39 


29 


63 


99 




5 


16 


30 


68 










31 


54 


99 


3 


5 


15 


32 


55 


99 




5 


58 


33 


49 


100 






5 


34 


38 








14 



As cleariy from Table 4, even in this coix^xHind group 2-1 
in which Y is — O — . a high anti-ulcer effect and acid 
secretion inhibition effect can be obtained 
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Here, in this compound group, as £xaixq>le 33 and 
Example 34. it is able to make oxygen atom at X into sulfur 
^ atom or to make R5 and into lower alkyl groups. 

Compound Group 2-2 

While in the compound group 2-1 mentioned above Ri 
45 and R2 are hydrogen atoms, an alkylenediamine derivative 
in accordance with this con^xHjnd group 2-2 has a basic 
structure wherein at least one of R^ and R^ in formula 6 
mentioned above is an alkenyloxy group expressed by 
formula 5 mentioned above. 



50 



As the alkylenediamine derivatives corresponding to this 
compound group 2-2. the following compounds were tested. 
The results are shown in Table 5. 



Example 35: 
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ExaiQpie 36 



-continued 



28 




Exainple 37 




Exainple 38 




Exampk 39* 
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TABLE 5 



Example 


Anti-uiccr Tests 


Tests for Safety 


No 


WIS 


CAP 


PP AT MTT 


35 


48 


100 


5 4 -17 


36 


39 






37 


71 






38 


55 




-12 


39 


76 




4 



As dearly from Table 5. even when and/or is an 
*5 aikenyloxy group, an anti-ulcer efifect and acid seaelion 
inhibition effect can be obtained. Also, they are excellent in 
safety. 

Con^>ouDd Group 3 

50 

An alkylenedianune derivative of this conspound group 
2-3 has a basic structure expressed by formula 6 mentioned 
above, and wherein at least of Rj and R^ is a lower alkoxy 
group. 

As the alkylenediamine derivatives corresponding to this 
compound group 2-3. the following com|KXinds were tested. 
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Exazi^Ie 40. 




OMc 



TABLE 6 



Example 


Anti-uicer Tests 


Tests for Safety 


No 


WIS 


CAP 


PD AT MTT 


40 


70 






41 


39 






42 


69 


102 


4 0 


43 


41 




5 4 10 


44 


61 


100 


4 22 



As clearly from Table 6, even when and/or R2 is an 
alkoxy group, a sufficient anti-ulcer effect and acid secretion 
inhibition effect can be obtained. 



60 Compound Group 3 

An alkylenediamine derivative of this con^und group 3 
has a basic structure expressed by formula 7 mentioned 
55 above, and wherein and Rj are hydrogen atoms. As the 
alkylenediamine derivatives corresponding to this com- 
pound group 3. the following con^unds were tested. 
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32 



Example 45 




ExaiDpie 46: 




Exanqik 52. 




G 




Example 53. 



33 



34 



-continued 





Exanqsie 55 




TcjL2jnp]c 58 
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-continued 

Exairple 60: 

S 




As clearly from results in Table 7. in this confound group 
3. an anti-ulcer effect and add secretion inhibition effect can 
be obtained. Further, as Exan^)le 59. there is a con^und 
having an antibacterial activity against Helicobacter pyroli 
together with. 

Here, in this con^und group. R7 can be selected with a 
hi^ degree of freedom, whereby R7 may be a lower alkyl 
group, an aryl group, a carbamoyl lower alkyl group, an 
aralkyl group, or an unsaturated heterocyclic group. 



Con^und Group 4 

An alkylenediamine derivative in accordance with this 
compound group 4 has a basic structure expressed by 
formula 8 mentioned above. As the alkylenediamine deriva- 
tive corresponding to the coii^>ound group 4, the following 
Exan^jle was tested. 



Exairpk 62. 




TABLE 7 
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Example 




Anu-ulcer Tests Anti-HP Test 


T^<f for Safety 


No 


WIS 




TAn TAP AHP 


MTT 


45 


36 




99 


30 


46 


78 


33 


34 100 


68 


47 






101.2 




4S 






100.1 




49 






99.8 




50 






95.9 




51 






94.8 




52 






99.1 


11 


53 






98.7 


7 


54 






100.0 




55 






99.2 


27 


56 






99.4 




57 






99.4 




58 


48 




100.0 




59 


47 




93.0 3.13> 


7 


60 






100.1 


7 


61 






100.1 


3 


TABLE 8 


Example 




Anti-uicer Tests Anu-HP Test 


Test for Safety 


No. 




WIS 


CAP AHP 


AT 


62 




77 


102.5 3.13> 


3 



As can be seen from the foregoing Table 8, the conapound 
of this compound group 4 has an anti-ulcer effect and add 
seaetion inhibition effect as well as an antibacterial activity 
against Helicobacter pyroli. 

In the following, the manufacturing method of Exanoples 
^ mentioned above will be explained. 

At first, the syndetic methods of the material compounds 
used for synthesizing Examples of the present invention will 
be shown as Reference Examples 1 to 32. 

Reference Example i 
65 Synthesis of 4-geranyloxyben2oic add 

To a solution of methyl 4-hydroxybenzoate (7.61 g) in 
acetone(80 ml) were added geranyl bromide (10.9 g) and 
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potassium carbonate (13.8 g). and then the mixture was 
refluxed with heating for 6 hours. After the reaction, water 
(150 ml) was added to the reaction mixture, and the mixture 
was extracted with chloroform. The organic layer was dried 
over sodium sulfate anhydride and then concentrated under 
a vacuum. The residue was purified by silica gel column 
chromatography (hexane: ethyl acetate=9:l). thereby yield- 
ing 13.(X) g of methyl 4-geranyloxybenzoate. 

To a solution of methyl 4-geranyloxyben2oate(13.(K) g) in 
methanoi(50 ml) was added aqueous solution(10 ml) of 
potassium hydroxide (3.90 g). After being stirred overnight 
at room temperature, the mixture was refluxed with heating 
for 1 hour. After being acidified with concentrated hydro- 
diloric acid, the reaction mixture was extracted with chlo- 
roform. The organic layer was dried over sodium sulfate 
anhydride and then the solvent was evaporated out under a 
vacuum. The resulting solid was reciystallized from hexane/ 
ethyl acetate mixed solution, thereby yielding 9.77 g(71%) 
of the aimed compound. 

Reference Exan4)ie 2 
Synthesis of 4-prenyloxybenzoic acid 

In a manner identical to Reference Exan^>le 1. from 
methyl 4-hydroxy benzoate (7.61 g) and prenylbromide 
(7.45 g). 5.86 g (57%) of 4-prenyloxybenzoic add was 
obtained. 

Reference Example 3 
Synthesis of 3-geranyloxybenzoic acid 

In a manner identical to Reference Exan^)le L from 
methyl 3-hydroxy benzoate(7.61 g) and geranylbromide 
(10.86 g). 8.45 g(62%) of 3-geranyloxybenzoic acid was 
obtained. 

Reference Example 4 
Synthesis of 2-geranyloxybenzoic acid 

In a manner identical to Reference Example 1. from 
methyl 2-hydroxy benzoate(7.61 g) and geranylbromide 
(10.86 g). 10.23 g05%) of 2-geranyioxybenzoic acid was 
obtained. 

Reference Example 5 
Synthesis of 4-farnesyloxybenzoic acid 

In a manner identical to Reference Exan^le 1. from 
methyl 4-hydroxy benzoate(5.33 g) and famesylbroraJde 
(10-00 g). 7.58 g(63%) of 4-famesyloxybenzoic acid was 
obtained. 

Reference Example 6 
Synthesis of 2-geranylthiobenzoic acid 

In a manner identical to Reference Example 1. from 
methyl 4-mercapto benzoate(8.36) and geranylbromide 
(10.86 g). 10.97 g(76%) of 2-geranylthiobenzoic acid was 
obtained 

Reference Example 7 
Synthesis of 2-geranyloxy-5-methoxybenzoic acid 

To a solution of 2-hydroxy-5-methoxyben2oic acid (8.40 
g) in ethanol (100 ml) was added sulfuric acid (5 ml) and 
then the mixture was refluxed with heating for 3 hours. After 
the reaction, the reaaion mixture was concentrated and then 
water(100 ml) and sodium hydrogencarbonate were added 
thereto. The mixture was extracted with chloroform and the 
extract was purified by silica gel coluimi diromatograp^y 
(hexane: ethyl acetate), thereby yielding ethyl 2-hydroxy-5- 
methoxybenzoate. 

In a manner identical to Reference Example 1, from the 
resulting compound (9.10 g) and geranylbromide(10.86 g). 
7.34 g(48%) of 2-geranyloxy-5-methoxybenzoic acid was 
obtained. 
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Reference Exan^)le 8 
Synthesis of 3,4-diprenyloxyben2oic acid 

In a manner identical to Reference Example L from ethyl 
3.4-dihydroxy benzoate(9,10 g) and prenylbromide( 14.90 
5 g). iL61 g(67%) of 3.4-diprenyloxybenzoic acid was 
obtained. 

Reference Exaniple 9 
Synthesis of 3,4-digeranyloxybenzoic acid 
jQ In a manner identical to Reference Example 1, from ethyl 
3,4-dihydroxy benzoate(9.10 g) and geranylbromide(21.70 
g). 13.1 g(62%) of 3.4-digeranyloxyben2oic acid was 
obtained. 

Reference Example 10 
Synthesis of 2,4-digeranyloxybenzoic acid 

In a manner identical to Reference Example 7, from 
2.4-dihydroxybenzoic acid(9.10 g) and geranylbromide 
(21.70 g). 8.34 g(52%) of 2.4-digeranyloxyben2oic add was 
obtained. 

20 

Reference Example 11 
Synthesis of 4^-dimethoxy-3-geranyloxybenzoic add 

In a maimer identical to Reference Example 1. from 
methyl 4.5-dimethoxy-3-hydroxyben2oate(7.00 g) and 
25 geranylteomide( 10.30 g). 5.62 g(51%) of 4.5-dimethoxy-3- 
geranyloxybenzoic acid was obtained. 

Reference Exan^le 12 
Synthesis of methyl 3^-dimethoxy-4-hydroxyben2oate 
3Q In a manner identical to Reference Example 7, from 
syringic acid (17.03 g) and methanol, 13.85 g(76%) of 
methyl 3,5-dimethoxy-4-hydroxybenzoate was obtained. 

Reference Example 13 
Synthesis of 33-dimethoxy-4-prenyloxyben2oic acid 

In a manner identical to Reference Exanpie L from 
methyl 3,5-dimethoxy-4-hydroxybenzoate(7.89 g) and 
prenyichloride(5.73 g). 5.40 g(55%) of 3.5-dimetiioxy-4- 
prenyioxyben2oic add was obtained 

40 Reference Example 14 

Synthesis of 3*5-dimethoxy-4-geranyloxybenzoic add 

In a manner identical to Reference Exan^)le 1. from 
methyl 3.5-dimethoxy-4-hydroxybenzoate(5.44 g) and 
geranylh'omide(8.04 g). 5.71 g(67%) of 3,5-diraethoxy-4- 

45 geranyloxybenzoic acid was obtained. 

Reference Example 15 
Synthesis of 4-neryloxyben2oic add 

To a solution of neryl(7.71 g) in dichloromethane(200 ml) 
were added N-chlorosuccinimide(10.01 g) and 
dimethylsulfide(6.56 ml) and then the mixture was stirred 
while being cooled with ice for 4 hours. After the reaction, 
the reaction nuxture was washed with saturated brine and 
water successively, dried over sodium sulfate anhydride, and 
5^ concentrated. 

In a manner identical to Reference Exancq>le 1. from 
neryichloride obtained and methyl 4-hydroxyben2oate(7.61 
g), 7.47 g(54%) of 4-neryioxyben2oic acid was obtained. 

Reference Example 16 
^ Synthesis of 3,5-dimethoxy-4-neryloxyben2oic acid 

In a manner identical to Reference Example 15, from 
nerol(1.26 g) and methyl 3*5-dimethoxy-4-hydroxybenzoate 
(0.96 g). 0.19 g{9%) of 33-dimethoxy-4.neryloxyben2oic 
acid was obtained. 

65 

Reference 'Example 17 
Synthesis of 3.4^-triprenyloxybenzoic add 
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Id a maaner identical to Reference Example L from etiiyl 
3.4.5-trihydroxy ben2oate(4.95 g) and fffenylbromideC 14.90 
g). 5.43 g(58%) of 3.4J-triprenyloxybenzoic add was 
(Stained 

Reference Example 18 
Synthesis of 2-geranyloxy-4-methoxyben2oic add 

In a manner identical to Reference Example 1, from 
methyl 2-hydroxy-4-methoxybenzoate(9.1 g) and 
geranylbromide(10.86 g). 7.73 g(51%) of 2-geranyloxy-4* 
methoxybenzoic acid was obtained. 

Reference Example 19 
Synthesis of 4-geranyloxy-3-methoxybenzoic add 

In a manner identical to Reference Exan^le 1. from 
methyl 4-hydroxy-3-methoxybenzoate(9.1 g) and 
geranyibromide(10.86 g). 7.59 gf63%) of 4-geranyloxy-3- 
methoxybenzoic acid was obtained. 

Reference Example 20 
Synthesis of 3-geranyloxy-4-methoxybenzoic add 

In a manner identical to Reference Example 7. from 
2-hydroxy-3-methoxyben2oic add (16.80 g) and geranyl- 
bromide (10.86 g). 11.54 g (64%) of 2-geranyloxy-3- 
methoxybenzoic acid was obtained. 

Reference Example 21 
Synthesis of 3-geranyloxy-4-meihoxybenzoic add 

In a manner identical to Reference Exan^le L from 
methyl 3-hydroxy-4-methoxybenzoate(8.40 g) and 
geranylbronude( 10.36 g). 3.60 g(24%) of 3-geranyloxy-4- 
methoxybenzoic acid was obtained. 

Reference Example 22 
Synthesis of 3^-diprenyioxybenzoic add 

In a manner identical to Reference Exanqjle 1. from 
methyl 3.5-dihydroxy ben2oate(8.40 g) and prenylbromide 
(14.90 g). 10.06 g(69%) of 3,5-diprenyloxybenzoic add was 
obtained- 

Reference Example 23 
Synthesis of 2.4-diprenyloxybenzoic add 

In a manner identical to Reference Example 1. from 
methyl 2.4-dihydroxy ben2oate(8.40 g) and prenylbromide 
(14,90 gj. 8.86 g(61%) of 2.4-dij3-enyloxybenzoic acid was 
obtained. 

Reference Example 24 
Synthesis of 23-diprenyloxyben2oic add 

In a manner identical to Reference Example 7. from 
methyl 2,5-dihydroxy benzoic add (23.10 g) and jx-enyl- 
te-omide (14.90 g), 9.74 g (84%) of 2^-diprenyloxy benzoic 
acid was obtained. 

Reference Example 25 
Synthesis of 3^-digeranyloxybenzoic acid 

In a manner identical to Reference Exan9>le 1. from 
methyl 3^-dihydroxy benzoate(8,40 g) and geranylbromide 
(21.72 g). 10.09 g(47%) of 3^-digeranyioxybenzoic acid 
was obtained. 

Reference Exanaple 26 
Synthesis of 2^-digeranyioxybenzoic add 

In a manner identical to Reference Example 1. from 
methyl 2^-dihydroxy beazoate(7.12 g) and geranylbromide 
(21.72 g). 2.17 g(10%) of 2^-digeranyloxybenzoic acid was 
obtained. 

Reference Example 27 
Synthesis of 3-flutro-6-geranyloxybenzoic acid 
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In a manner identical to Reference Exaii^)le 7. from 
3-fiuoro-6-hydroxybenzoic acid(10.00 g) and 
geranylbromide( 10.86 g). 11.57 g(79%) of 3-fluoro-6- 
geranyloxybenzoic acid was obtained. 

^ Reference Exan^le 28 

Synthesis of 4-(2-aminoethyl)-l-ethylpq>erazine 

To a solution of l-piperazineethanol(2.28 g) in acetpne(40 
ml) ware added bromoacetonitrile(2.40 g) and potassium 

jQ carbonate(5 J3 g) and then the mixture was stirred at room 
temperature for 4 hours. After the reaction, the reaction 
mixture was washed with saturated brine and water 
successively, dried over sodium sulfate anhydride, and con- 
centrated under a vacuum. To the residue dissolved in 

15 methanol(60 ml) were added cobalt chloride(9.50 g) and 
sodium borohydride(7.60 g). and then the mixture was 
stirred at room ten:^)erature for 30 minutes. After the reac- 
tion mixture was concentrated, the resulting residue was 
dissolved in chloroform. After a filtration, &e filtrate was 

20 concentrated, thereby yielding 1.17 g (41%) of 4-{2- 
aminoethyl)- i-ethylpiperazine. 

Reference Exanqjle 29 
Synthesis of 4-{2-aminoethyl)-l-isobutylpipera2ine 

l-pipera2inecarboxaldehyde(33.21 g) and potassium 
carbonate(6834 g) were dissolved in acetone(150 ml) and 
then isobutylbromide(47.43 g) was added thereto. After 
being refiuxed with stirring for 24 hours, the reaction 
mixture was filtrated The filtrate was concentrated under a 
vacuum and the resulting residue was dissolved in ethyl 
^ acetate. The solution was washed with water and saturated 
brine successively, dried over sodium sulfate anhydride, and 
concentrated under a vacuum, thereby yielding 36.85 g of 
residue. A solution of the residue (27,8 g) in methanol (160 
ml), with 2N hydrochloric acid methanol solution (180 ml) 
added thereto, was stood at room temperature for 60 hours. 
The reaction mixture was concentrated under a vacuum and 
acetone was added to the resulting residue. The crystals 
deposited were collected by filtration, washed with acetone, 
and dried, thereby yielding 34.8 g of l-isobutylpiperazine 
dihydrochloride. 

To l-isobutylpiperazine dihydrochloride(69.5 g) was 
added 10% aqueous solution of sodium hydrochloride(100 
ml) and the mixture was extiaaed with ether. After being 
concentrated, the extract was distilled under a vacuum(bp 
172^-174^ C./5 mmHg), thereby yielding 43.7 g of 
l-isobutylpiperazine. 

By using 1-isobutyipiperazine (2.84 g) and 
bromoacetomtrile(2.40 g), as in the case of Reference 
Example 28, 1.19 g (15%) of 4-(2-amiDoethyl)-l- 
isobutylpiperazine was obtained. 

Reference Exan^)ie 30 
Synthesis of H2-arainoethyl)-2,6-dimethyimorphorine 

In a manner identical to Reference Example 28. from 
2,6-dimethyl morphorine(3.46 g) and chloroacetonltrile 
(2.27 g), 2,97 g{63%) of l-(2-aminoethyi)-2,6- 
dimethylm<»]Aorine was obtained. 

Reference Example 31 
60 Synthesis of l-[2-(ethylamino>etiiylJpiperidine 

To a solution of l-(2-aminoethyl)piperidine(5.01 g) in 
dichloromethane (100 ml) were added triethylamine(ll ml) 
and acetic anhydride(4.4 ml) and then the mixture was 
stirred at room temperature for 40 minutes. The reaction 
65 solution was washed with saturated sodium hydrogencar- 
bonate aqueous solution and saturated brine successively, 
dried over sodium sulfate anhydride, and concentrated under 
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a vacuuHL The residue was dropped into a suspension of 
lithium aluminium hydride (3.46 g) in tetrahydrof uran( 100 
ml). After being refluxed with heating for 1 hour, the 
reaction mixture was filtrated The filtrate was concentrated, 
thereby yielding 4.43 g(79%) of l-[2-(ethylamino)ethyll 
piperidine. 

Reference Example 32 
Synthesis of l-{2-aminoethyl)-33-dimethylpiperidine 

In a manner identical to Reference Example 28. from 
33-dimethyl piperidine(3.40 g) and chloroacetonitrile(2.27 
g). 2.32 g(50%) of l-(2-aminoethyl)-33-dimethylp^)eridine 
was obtained. 

In the following, the synthesizing method of Exairqjles 1 
to 62 mentioned above which are compounds in accordance 
with the present invention will be shown. 

Example 1 

In a manner identical to Example 45. 4-prenyloxyben2oic 
acidfL44 g) was subjected to a condensation reaction with 
l'(2-arainoethyl)piperidine(1.08 ml), thereby yielding 1.77 
g(80%) of the aimed compound. 

m.p. 86.2^-87.0'= C. 'H^NMR (CDQ^) 6 (ppm) 7.74(2H, 
dJ=8.8 Hz). 6.93(2H.dJ=8.8 Hz). 6.85(lH,bs), 5.49(lH.t. 
>^.6 Hz). 4.55(2H.dJ=6.8 Hz), 3.51(2H.qJ==5.9 Hz), 2.54 
(2H.tJ=6.1 Hz). 2.51-2.39(4H.m). 180 (3H.s), L75(3H,s), 
1.61-1.58(4H.m), 1.50-1. 42(2Hjn). 

Example 2 

In a manner identical to Example 45, 4-neiyloxybenzoic 
acid(L64 g) was subjected to a condensation reaction with 
l-(2-aminoethyl>piperidine(0.84 ml), thereby yielding 1,09 
g{41%) of the aimed con^und. 

HLp. 59.8^-61,2 ^ C. ^H-NMR (CDCl^) 5 (ppm) 7.73(2H, 
d.J=8.8 Hz). 6.93(2H.dJ=8,8 Hz). 6.85(lH.bs), 5.50(lH.t 
j-6.8 Hz). 5.12(lH,U=r5.8 Hz), 4.54(2H.dJ:r6.8 Hz). 3.51 
(2H,qJ=5.8 Hz), 2.54(2H,tJ=5.8 Hz), 2.38-2.48(4Hjn). 
2.17-2.07(4Hje). l,80(3H.s). L68(3H.s). 1.62-1. 57(7Hjn). 
1.52-L42C2H,m), 

Example 3 

In a manner identical to Example 45. 
4-geranyloxybenzoic acid(L37 g) was subjeaed to a con- 
densation reaction with l-(2-aminoethyi)piperidine(0.70 
ml), thereby yielding 1.70 g(88%) of the aimed compound. 

m.p. 62.2-63.5° C. 'H-NMR (CDCl,) 6 (ppm) 7.73(2H, 
ddj=1.5 Hz,8.3 Hz), 6.92(2H.ddJ=2.b Hz.8.8 Hz), 6.88 
(lH.bs). 5.48 (lH.tJ=6.3 Hz). 5.13-5.06(lHjn). 4.57(2H, 
d,J=6.4 Hz), 3.51(2H,qJ=5.4 Hz), 2.55f2H.tJ=5.9 Hz). 
2.51-2.39(4H.m),2.18-2.02(4Hjn). 1.74f3H,s). h67(3H.s). 
1.60{3H.s), L50-L42(2H.m). 

Example 4 

In a manner identical to Example 45, 
3-geranyloxybenzoic aciddjy g) was subjected to a con- 
densation reaction with l-(2-aminoethyl)piperidine(0.70 
ml), thereby yielding 1.75 g(91%) of the aimed conpound. 

'H-NMR (CDCI3) 5 (ppm) 7. 4 1-7. 23(3 Hon). 7.03(2H.dt. 
J=2.4 Hz,7.3 Hz), 6.99(lH,bs), 5.49(1 H.t,J=6.4 Hz). 
5.13-5.05(lHjn). 4,58(2H,dJ=6.4 Hz), 3.53(2H,qJ=5.4 
Hz), 2.56(2H,tJ=6.1 Hz), 2.52-138(4Hjn), 2.i7-103(4H, 
m). 1.74(3H.s), 1.68(3H.s), 1.60(3H.s). i.51-1.39(2H,m). 

Example 5 

In a manner identical to Example 45. 
2-geranyioxybenzoic acid(1.37 g) was subjected to a con- 
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densatioD reaction with l-(2-aminoethyl)piperidine(0.70 
mil thereby yielding 1.70 g(89%) of the aimed compound. 

^H-NMR (CDCI3) 5 (ppm) 834(lH.bs). 8.21(lH.ddJ= 
2.0 H2.7.8 Hz). 7.40(lH.dtJ=2.0 H2.8.3 Hz). 7.05 (IH,tJ= 
5 7.8 H2), 6,94{lH.d.J=8.3 Hzj. 5.50{lH,tJ=6.4 Hz). 
5.11-5.02(1Hjii). 4.72(2H,dJ=6.4 Hz), 3.56(2H.qJ=6.4 
Hz), 2.53(2H.t J=6.4 Hz), 2.49u2.34(4Hjn). 2.16-2.02 (4H. 
m). 1.75(3H,s), L66(3H,s), i.60{3H,s). 1.49-I.39(2Hjn). 

10 Example 6 

In a manner identical to Example 45, 5-fluoro-2- 
geranyloxybenzoic acid (1.46 g) was subjected to a conden- 
sation reaction witii l-(2-aminoethyl)piperidine (0.70 ml), 
thereby yielding 1.06 g{53%) of the aimed compound. 

^H-NMR {CJX:is) 5 (ppm) 8.40{lH.bs), 7.94-7.89(lH, 
m). 7.10-7.03(lH,m), 6.93-6.87(lHjn), 5.52-5.42(lH.m), 
5.10-5.00(lHjn). 4.70(2H,dJ=6.4 Hz). 3.60^3.48(2H.m). 
2.57-2.37 (6Hjn), 2.15-2.05(4Hjn), 1.74(3H.s), 1.66(3H, 
^ s), 1.60-1.44(9Hjn). 

Exanq)le 7 

In a manner idcDtical to Example 45. 
2-geranylthioben2oic acid(2.03 g) was subjected to a con- 
^ densatioQ reaction with l'(2-aminoethyi)piperidine (LOO 
ml), thereby yielding 0,86 g(31%) of the aimed conqx>und. 

'H-NMR (CDCI3) 5 (ppm) 7.66(lH,dJ=8.8 Hz), 
7.42-7.23(3Hjn). 5.28(1 H,tJ=7.8 Hz), 5.04(lH.tJ=r6.8 
Hz). 3.57-3.54(4Hjn), 2.54(2H,U=:6.4 Hz). 2.46-2.39(4H, 
30 m), 2.08-1.95(4Hjn). 1.67(3H,s). 1.66(3H.s). L58(3H.s). 
l,47-1.43(2Hjn). 

Example 8 

In a manner identical to Example 45, 
35 4-geranyloxybenzoic acid(1.91 g) was subjeaed to a con- 
densation reaction with l-|2-(ethylamiDo)ethyl]piperidine 
(1.20 g). thereby yielding 2.13 g(74%) of the aimed com- 
pound. 

'H-NMR (CDCI3) 6 (ppm) 7.73(2H.ddJ=:L5 Hz.83 Hz). 
40 6.92(2H,dd,J=2.0 H2,8.8 Hz), 5,48(lH,tJ=6.4 Hz). 
5.13-5.06(lHjn). 4.57(2H.dJ=6.4 Hz). 3.75-3.20(4Hjn). 
2.72-2.20{6H.m). 2.18-2.02 (4Hjn). 1.74(3H.s). 1.67(3H. 
s), 1.60(3H.s). 1.55(3H.s), 1.46(2H.s), 1.10-1.28(4Hjn). 

Example 9 

In a manner identical to Example 45. 
4-geranyioxyben2oic acid(1.92 g) was subjected to a con- 
densation reaction with l-(2-aminoethyl)-3,3- 
dimethylpiperidine (LOO g), thereby yielding 1.63 g(56%) 
50 of the aimed compound. 

'H-NMR (CDCI3) 6 (ppm) 7.73(2H.d,J=8.8 Hz), 6.92 
(2H.dJ=8.8 Hz). 5.48(lH.tJ=6.6 Hz). 5.09(lH,t J=:6,6 Hz). 
4.58(2H.dJ=6.3 Hz). 3.50(2H,qJ=5.4 Hz), 2.51(2H,U=5.9 
Hz). 2.12-2.10 {6Hjn), 1.74(3H,s). L68(3H.s). 1.62-1.60 
55 {5HJI1). 1.26(2H.tJ=6.8 Hz). 0.97(6H.s). 

Example 10 

In a manner identical to Example 45, 
4-famesyloxybenzoic acid(L71 g) was subjected to a con- 

60 densation reaction with H2-aminoethyl)piperidine(0.70 
ml), thereby yielding 2.23 g(99%) of the aimed compound. 

mp. 86.2^-87.0^ C. 'H-NMR (CDCl:,) 6 (ppm) 7.74(2H, 
djr=8,3 Hz). 6.93(2H.dJ=8.8 Hz). 6.88(lH.bs), 5.49(lH,t 
J=6.6 Hz), 5.07-5.11(2H jn), 4.57(2H,dJ=6.8 Hz), 3.51(2H, 

65 q.J=5.4 Hz), 2.55(2H,tJ=6.1 Hz), 2.51-2.39(4H,m), 
2.15^2.03(6Hjii}, L75(3H.s), L68(3H.s), L60-L57(12H. 
m). 
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Example 11 

In a manner identical to Example 45, 3.4- 
digeranyioxybenzoic acid(2.13 g) was subjected to a con- 
densation reaction with l-(2-aimnoethyl)piperidine(0.70 
ml), thereby yielding 2.17 g{81%) of fee aimed compound. 

m.p. 99,5^-100.8° C. 'H-NMR (CDQa) S (ppm) 7.43 
(lH.dJ=2.0 Hz). 7.28-7.23(lHjn). 6.87(lH.dJ=8.3 Hz), 
5.56-5.45 (2HJI1), 5,12-5.03(2Hjn), 4.66(4H,dJ=6.4 Hz), 
3.54-3.46(2H.m). 2.56-2.48(2Hjn). 2.47-2.34(4Hjn), 
2.15-2.00(8Hjn). 1.74(3H,s), i.72(3H,s). 1.66(6H.s). 1.59 
(6H,s). 1.51-1.39(2Hjn). 

Exan^>le 12 

In a manner identical to Example 45, 2,4- 
digeranyloxybenzoic acid(2.13 g) was subjected to a con- 
densation reaction with l-(2-aminoethyl)piperidine(0.70 
ml), thereby yielding 2.10 g(79%) of the aimed con^Kxind. 

'H-NMR (CDCy 5 (ppm) 8.20(lH,bs), 8.15(lH.dJ=8.8 
Hz). 6.58(lH,ddJ=2.0 Hz.6.8 Hz). 6.49( IH.d J=2.0 Hz), 

5.52- 5.46(2H,m), 5.09-5.07(2Hjn). 4.67(2H,dJ=6.4 Hz). 
4.56(2H.dJ=6.4 Hz), 3.54(2H,dJ=4.9 Hz), 2.59-2.45(2H. 
m), 2.42(4H.bs), 2.15-2.05(8Hjn). 1.74 (6H.s). 1.68^1.67 
(6Hjn), 1.60-1.59(2Hjn). 

Example 13 

In a manner identical to Example 45. 2.5- 
digeranyloxybenzoic acid(2.D g) was subjected to a con- 
densation reaction with l-(2-aminoethyl)piperidine(0.70 
ml), thereby yielding 2.06 g(77%} of the aimed compound. 

^H-NMR (CDQa) 5 (ppm) 8.43ClH.bs). 7.79(lH,d,J=3.4 
Hz), 6.99(lH.ddJ=3.4 Hz.8.8 Hz), 6.90( lH,dJ=8.8 Hz), 

5.53- 5.42(2H.m). 5.11-5.02(2Hjn), 4.63(2H,dJ=6.4 Hz), 
4.52(2H.dJ=6.4 Hz). 3.52(2H.qJ=6.4 Hz), 2.55(2H.tJ=6.4 
Hz), 2.50-2.37(4H.m). 2.17-2.02 (8Hjn). L72(6H,s), 1.67 
(6H.S), 1.60(6H.s). 1.51-139(2Hjn). 

Example 14 

In a manner identical to Example 45. 3.5- 
digeranyloxybenzoic acid(2.13 g) was subjected to a con- 
densation reaction with l-(2-aminoethyl)piperidine(0.70 
ml), thereby yielding 2.24 g(84%) of the aimed compound. 

'H-NMR (CDCI3) 6 (ppm) 6.94(2H.dJ=2.4 Hz). 6.61 
(lH.tJ=2.4 Hz), 5.49(2H.tJ=5.4 Hz). 5.12-5,04 (2H.m), 
4.51(4H.d.J=6.8 Hz J, 3,52(2H.qJ=5.9 Hz). 2.56(2H,U=5,8 
Hz). 2.51-237 (4H.m). 2.17-2.04(8Hjn). 1.73(6H.s), 1.68 
{6H.S). 1.60(6H.s), 1.50-1.41(2Hjn). 

Example 15 

In a manner identical to Example 45, 3.4- 
diprenyloxybenzoic acid( 1.45 g) was subjected to a conden- 
sation reaction with l-(2-aminoethyl;piperidine(0.70 ml), 
thereby yielding 1.80 g{90%} of the aimed compound. 

noup. 101.5^-102.5^ C. ^H-NMR (CDCI3) 6 (ppm) 7.43 
(lH,dJ^2.0 Hz). 6.85(lH.dJ=83 Hz), 5.55-5.46(2H.m). 
4.62(4H,dJ=4.4 Hz). 3.56-3 48(2Hjn), 2,58-2.52(2Hjn). 
2.51-2.40(4Hjn), 1.77(6H.s), 1.74 (3H,s), 1.73(3H,s), 
1.64-1.5 l(4Hjn), 1.51-1.43(2Hjn). 

Exan^)le 16 

In a manner identical to Example 45. 2.4- 
diprenyioxybenzoic acid(i.45 g) was subjected to a conden- 
sation reaction with l-f2-aminoethyl)pipcridine(0.70 ml), 
thereby yielding 1.88 g(94%) of the aimed coni^nd. 
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'H-NMR (CDQa) 5 (ppm) 8.19-8.15(2Hjn). 6.59(lH.d, 
J=2.4 Hz), 6.49(lH.dJ=2.2 Hz). 5.52-5.48 (2Hjn). 4.63 
(2H,dJ=5.9 Hz). 4.54(2H.dJ=63 Hz), 336-3.53(2Hjn), 
2.52(2H.tJ=:6.4 Hz). 2.42(4H.s). 1.80(6H.s). L75(6H.s), 
5 1.58-1.57{4Hjn). 1.4S^L40(2Hjn). 

Example 17 

In a manner identical to Example 45. 2,5- 
dijrenyloxybenzoic acid(1.45 g) was subjected to a conden- 
10 sation reaction with l-(2-aminoethyl)piperidine(0.70 ml), 
thereby yielding 1.68 g(84%) of the aimed compound. 

m.p. 46.0'^-47.8° C. 'H-NMR (CDCI3) 5 (ppm) 8.43(1H, 
bs), 7,79(lH.dJ=3.4 Hz), 6.99(lH,ddJ=3.4 H2,8.8 Hz). 
6.90(lH.dJ=8.8 Hz), 5.51^.95(2Hjn). 4.63(2H.dJ=6.4 
Hz). 4.52(2H.dJ=6.4 Hz), 3.52(2H.qJ=6.4 Hz). 2.55(2H,t 
J=6.4 Hz), 2,50-2,37(4H,m). 1.80(6H.s). 1.74(6H.s). 
1.51-1.39(2Hjn). 

Example 18 

In a manner identical to Example 45, 3,5- 
diprenyloxybenzoic acid(2.03 g) was subjected to a conden- 
sation reaction with l-(2-aminoethyl)pipcridine(1.00 ml), 
thereby yielding 2.22 g(79%) of the aimed compound. 
25 'H-NMR (CDCI3) 6 (ppm) 6.94(2H.dJ=2.4 Hz). 6.61 
(1H.U=2.4 Hz), 5.49(2H.U=5.4 Hz). 4.51(4H,dJ=6.8 Hz), 
3.52{2H,qJ=5.9 Hz). 2.56(2H.U=5.8 Hz). 2.51-2,37(4H, 
m). L80(6H,s), 1.74<6H,s), 1.64-1 .55(4Hjn). 1.50-1.41 
(2Hjn). 

Example 19 

in a manner identical to Example 45, 3.4,5- 
triprenyloxybenzoic acid(13.11 g) was subjected to a con- 
densation reaction with l-(2-aminoethyl)piperidine(5.42 
35 ml), thereby yielding 1 1.98 g(7 1%) of the aimed con^und. 

m.p. 75.0-79.5° C. 'H-NMR (CDQ,) 5 (ppm) 7.02(2H. 
s). 6.84(lH,s). 5,56-5-42(3H,m), 4.62-4.50(6H.m). 
3.53-3.40 (2H.m). 2.57-2.47C2Hjn), 2.46-2.34(4H.m). 
1.78-L52(22Hjn), 1.50-L37(2Hjn). 
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Example 20 

In a manner identical to Exan^>le 45, 2-geranyioxy-5- 
methoxybenzoic acid(1.52 g) was subjected to a condensa- 
tion reaction with l-(2-aminoethyi)piperidine (0.70 ml), 
thereby yielding 1.70 g(82%) of the aimed compound. 

'H-NMR (CDCI3) 5 (ppm) 8-45<lH.bs). 7.76( lH.dJ=3.0 
Hz). 7.06-6.82(2H jn). 5.77-5.50(1 Hjn), 5.10-4.94{lH.m). 
4.67(2H,d,J=6.8 Hz), 3.81(3H.s). 3.6i-3.46(2H,m). 
2.06-2.30(6H.m).2.13-2.00<4Hjn). 1.72(3H.s), 1.67(3H.s;. 
1.60(3H.s). 1.49-1.35(2Hjn). 

Example 21 

Id a manner identical to Example 45. 2-geranyloxy-3- 
55 methoxybenzoic acid(1.52 g) was subjected to a condensa- 
tion reaction with l-(2-arainoethyi)p4>eridine (0.70 ml), 
thereby yielding 1.49 g(72%) of the aimed compound. 

^H-NMR (CDCI3) 5 (ppm) 8.38(lH.bs), 7.70(lH.ddJ= 
2.0 Hz,7.8 Hz). 7.12(lH,dtJ=2.0 Hz,7.8 Hz). 7.00 (lH.dJ= 
60 8.3 Hz),5.53(lH.tJ=7.3 Hz). 5.07-5.02(lHjn). 4.64(2H.d, 
J=7.3 Hz), 3.89 (3H.S). 3.56(2H.qJ:=6.3 Hz). 2.53(2H,U= 
6.3 Hz).2.49-2.33(4Hjn), 2.12-1.97 (4Hjn), l,67(3H,s), 
1.62(3H,s). 1.59(3H.s). 1.48-1.39(2Hjn). 

^5 Example 22 

In a manner identical to Exan^>le 45. 2-geranyloxy-4- 
methoxybenzoic acid(1.52 g) was subjected to a condensa- 
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tion reaction with l-(2-amiQoethyl)piperidine (0.70 mi), 
thereby yielding 139 g(67%) of the aimed compound. 

'H-NMR (CDCI3) 6 (ppm) 8^2(lH.bs). 8.17(lH.dJ=8.8 
Hz). 6.57(lH.ddJ=2.0 H2.8.8 Hz). 6.47(lH,dJ=2.0 Hz). 
5.56-5.47(lH.m). 5.10-5.03(lHjn). 4.69(2H.dJ=6.4 Hz). 
3.83(3H.s}. 3.55 (2H.qJ=6.4 Hz). 2.52(2H.tJ=6.4 Hz). 
2.48-2.35(4H.m).2.17-2.04(4Hjn). 1.76(3H.s)* L66(3H.s). 
L60(3H.s). 1.50-L36{2Hjn). 

Example 23 

In a manner identical to Exaxi^>le 45. 3-geranyloxy-4- 
methoxybenzoic acid(1.54 g) was subjected to a condensa- 
tion reaction with l-C2-aminoethyl)piperidine (0.70 ml), 
thereby yielding 1.56 g(75%) of the aimed compound. 

m.p. 10L0°-102.5^ C. 'H-NMR (CDCI3) 6 (ppm) 7.45 
(lH.bs). 7.28(lH.dJ=83 Hz). 6.87(lH,dJ=8.3 Hz). 5.54 
(lH.tJ=6.4 Hz). 5.09(lH,tJ=6.8 Hz). 4.66(2H.dJ=6.8 Hz). 
3.90(3H.s). 3.51(2H.qJ=5.4 Hz). 2.55(2HaJ=5.4 Hz). 
2.51-2.36(4Hjn).2.16-2.04(4Hjn). 1.75(3H.s). 1.66(3H.s). 
1.60(3H.s), 1.52-1.41(2H.m), 

Example 24 

In a manner identical to Example 45. 4^-dimethoxy-3- 
geranyloxybenzoic acid(134 g) was subjected to a conden* 
sation reaction with l-(2-aminoethyl)piperidine (0.62 ml), 
thereby yielding 1,60 g(90%) of the aimed con]^>ound. 

'H-NMR (CDCI3) 5 (ppm) 7.25-7. 07(2Hjn). 5.52(lH.t, 
J==5.4 Hz). 5.08(1H.U=5.4 Hz). 4.64(2H.dJ=6.8 Hz). 3.90 
(3H.S). 3.88(3H.s). 3.55-3.5 l(2Hjm). 2.58(2H.tJ=5.9 Hz). 
2.55-238 (4Hjn). 2.13^2.05(4Hjn). 1.74{3H.s). 1.67(3H, 
s). 1.60(3H.s), 1.65-L42(6Hjn). 

Example 25 

In a manner identical to Biample 45. 4-geranyloxy-3- 
methoxybenzoic acid(1.52 g) was subjected to a condensa- 
tion reaction with l-(2-aminoethyl)piperidine (0.70 ml), 
thereby yielding 1.71 g(83%) of tiie aimed compound. 

m.p. 82.2^-82.8° C. 'H-NMR (CDClj) 6 (ppm) 7.44(1H, 
dJ-2.0 Hz). 7.25(lH,ddJ=10 Hz.83 Hz). 6.86(lH.dJ=:83 
Hz). 6.91 (lH.bs). 5.50(1H.U=6.8 Hz). 5.08(IH.U=6.4 
Hz). 4.66(2H.dJ=6.4 Hz), 3.91(3H.s), 3.52 (2H,q J=6.4 Hz). 
2.55(2H.U=6.4 Hz). 2.50-237(4Han). 2.16^L96(4Hjn). 
1.73(3H.s). 1.67(3H.s). 1.59(3H.s). 1.51-139(2Hjn). 

Example 26 

In a manner identical to Example 45. 3,5-<iimethoxy-4- 
geranyloxybenzoic acid(L80 g) was subjected to a conden- 
sation reaction with l-(2-aminoethyl)piperidine (0.69 g). 
thereby yielding 0.70 g(29%) of the aimed con^XHind. 

m.p. 70.0°-72.0^ C. 'H-NMR (CDQs) 5 {ppm) 7.03(2H, 
s), 6.95(lH.s). 5.60-5.52(lHjn). 5. 12-5.05(1 Han). 4.58 
(2H.dJ=73 Hz). 3.90(6H,s). 3.57-3,50(2Hjn), 2.65-2.55 
(2H.m). 2.53-2.40(4H.m). 2.09-2.03(4H.m). 1.88-1.58 
(13H.m), 1.52-1.42(2Hjn). 

Example 27 

In a manner identical to Example 45, 3.5-dimethoxy-4- 
prenyloxybenzoic acid(L86 g) was subjected to a conden- 
sation reaction with l-(2-aminoethyl)piperidine (1.08 ml), 
thereby yielding 1.56 g(59%) of the aimed con^nd, 

^H-NMR (CDCI3) 5 (ppm) 7.04(2H,dJ=3.9 Hz). 5.55 
(lH.t J=5.4 Hz). 4.54(2H,U=5.4 Hz), 3.90(6H.s). 3.57-3,45 
(2H.m). 3.63-3.40(6H,m). 1.74(3H,s), 1.67(3H,s). 
1.60-1.48(3H.m). 
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Example 28 



In a manner identical to Exanq)le 45. 4-prenyloxybenzoic 
acid(1.44 g) was subjected to a condensation reaction with 
2 l-(2-aminoethyl)morphorine (1.00 ml), thereby yielding 
1.77 g(80%) of the aimed compound. 

m.p. 114,8^-115.5* C. 'H-NMR (CDQj) 8 (ppm) 7.73 
(2H.dJ=8.8 Hz). 6.94(2H,dJ=8.8 Hz). 6.66(lH.bs). 5.49 
(1H.U=5.4 Hz). 4.56(2H.dJ=6.8 Hz), 3.73(4H.tj=4.4 Hz). 
10 3.54(2H.qJ=5.8 Hz). 2.59(2H.tJ^5.9 Hz). 2.50 (4H.U=4.4 
Hz). 1.81(3H,s). 1.76(3H.s). 

Exan4>le 29 

In a manner identical to Example 45. 

3- geranyloxybenzoic acid(137 g) was subjected to a con- 
densation reaction with l-(2-aminoethyl)moTphorine (0.70 
ml), thereby yielding 1.73 g(90%) of the aimed compound. 

m.p. 54.8*^-57.2° C. 'H-NMR (CVa^) 6 (ppm) 7.41-7.25 
(3Hjn).7.05{2H,dtJ=2.4 Hz.8.6 Hz). 6.74(lH.bs), 5.49(1H, 
tj=63 Hz), 5.12-5.06(lHjn), 4.58(2H.dJ=6-3 Hz), 3.73 
(4H.tJ=4.9 Hz). 3.55(2H,q J=5.9 Hz). 2.60(2H.tJ^5,9 Hz). 
2.55-2.41(4Hjn). 2.16-2.04(4H.m>, 1.75(3H.s). 1.68 (3H. 
s). 1.61(3H.s). 

Example 30 

In a manner identical to Example 45. 
2-geranyloxybenzoic acid(137 g) was subjeaed to a con- 
densation reaction with l-(2*aminoethyl)morphorine (0.70 

30 ml), thereby yielding 1.71 g(89%) of the aimed con^und. 
'H-NMR (CDQa) 6 (ppm) 833(lH.bs). 8.20(lH.ddJ= 
1.5 Hz.7.8 Hz). 7.4UlH.dtJ=2,0 Hz,73 Hz). 7.06 (1H,U= 
73 Hz). 6.96(lH,dJ=83 Hz). 5.49(lH.t.J=6.4 Hz), 
5.09-5.01(lHan). 4.73(2H.dJ=6.4 Hz). 3.72(4H,tJ=4.6 

35 Hz), 3.58(2H.qJ=6.4 Hz). 2.57(2H.Um5.4 Hz). 2.53-2.44 
<4Hjn). 2,18-2.01(4Hjii). 1.76f3H.s). 1.67(3H.s). 1.60{3H, 
s)- 

Example 31 

40 

In a manner identical to Example 45. 

4- geranyloxybenzoic acid(1.37 g) was subjected to a con- 
densation reaction with l-(2-aminoethyl)morphorine (0.70 
ml), thereby yielding 1.46 g(76^) of the aimed compound. 

45 m.p. 85.2^-87.0^ C. ^H-NMR (CDCl^) 5 (ppm) 7.73(2H. 
d,J=8.6 Hz). 6.92(2H.dJ=8.6 Hz). 6.76(lH,bs). 5.57-5.43 
(IHjn). 5.15-5.06(lHjn). 4.58(2H.dJ=63 Hz). 3.73(4H.t. 

Hz). 3.55(2H.qJ=5.9 Hz). 2.62 (2H,tJ=63 Hz). 
2.59-2.48{4H.m). 222-2,04(4Hjn). 1.74(3H.s). 1.68(3H.s). 

50 1.60 (3H,s). 

Exan^le 32 

In a manner identical to Example 45. 
4-famesyioxybenzoic acid(1.71 g) was subjected to a con- 
densation reaction with l-(2-aminoethyl;morphorine (0.70 
ml), thereby yielding 2.18 g(96%) of the aimed coiiqx>und 

m.p. 68.6^-71.2° C. 'H-NMR (CDQj) 6 (ppm) 7.73(2H. 
dj=:8.8 Hz). 6.94(2H.dJ=8.8 Hz). 6.66(lH.bs). 5.48(lH.t. 
^ J=5,4 Hz), 5.06^5. 16(2Hjxi). 4.58(2H,dJ=5.4 Hz), 3.73(4H. 
tj=4.4 Hz). 3.54(2H,qJ=:5.4 Hz), 2.60 (2H.U=5.8 Hz). 
2.45-155(4H,m),2.17-1.92(6Hjn), 1.75(3H,s). 1.68(3H.s). 
1.60 (6H.S). 

Example 33 

In a manner identical to Example 45, 
2-geranylthiobenzoic acid(2.03 g) was subjected to a con- 
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densation reaction with l-(2-aminoethyl)inorfAorine (1.00 
ml), thereby yielding 1.43 g(51%) of the aimed compound. 

^H-NMR (CDCI3) 8 (ppm) 7.67(lH.dJ=7.4 Hz), 
7.41-7.39(lHjn), 735-7.23(2Hjn). 527(1H.U=7.8 Hz). 
5.04(1H.U=6.4 Hz). 4.73(2H*dJ=^.4 Hz), 3.70(4H.U=4.9 
Hz). 3.60-3.54(4Hjn), 2.60 (2H,tJ=6.4 Hz), 2.50(4H.U= 
5.4 Hz). 2.07-1.97(4Hjn). 1.67(3H.s), 1.58(3H.s), 1.54 (3H. 

Example 34 

In a manner identical to Example 45. 
4-geranyloxybenzoic acid(1.92 g) was subjected to a con- 
densation reaction with l-{2-amlnoethyl)-2.6-dimethyl 
morphorine(1.00 g). thereby yielding 1.20 g{41%) of the 
aimed con^)ound. 

m.p. 74.6°-75.8° C. 'H-NMR (CDCI3) 5 (ppm) 7.72(2H, 
dJ=8.8 Hz). 6.90(2H.dJ=8.8 Hz), 6.72-6.92(1 H.m). 
5.38-5.54 (IHjn). 5.00-5. 16(lHjn). 4.56(2H,dJ=6.4 Hz). 
3.63-3.8 l(2H,m). 3.57(2H.qJ=5.9 Hz), 2.81(2H,dJ=10.7 
Hz). 2.62C2H.tJ=5.9 Hz), 1.95-2.25(4H.m). L84(2H.U= 
10.7 Hz). 1.74 (3H.S). 1.68(3H,s). 1.60(3H.s). L17(6H,dJ= 
6.4 Hz). 

Example 35 

In a manner identical to Example 45. 3.4- 
diprenyloxybenzoic acid(1.45 g) was subjeaed to a conden- 
sation reaction wife l-(2-aminoethyl)morphorine(0.67 ml), 
thereby yielding 1.76 g(88%) of the aimed compound. 

mp. 119.0^-120.0^ C. 'H-NMR (CDa3) 5 (ppm) 7.43 
(lH.dJ=2.0 Hz). 6.85(lH,dJ=8.3 Hz). 5.61-5.46(2Hjn), 
4.63(4H.dJ=:6.8 Hz). 3.72(4HaJ=43 Hz). 3.54(2H,q J=5.9 
Hz). 2.60f2H,tJ=5.9 Hz). 2.50(4H,dJ=4.4 Hz). 1.77(6H,s). 
1.74(3H.s), L73(3H,s). 

Exan^le 36 

In a manner identical to Example 45, 3.4- 
digeranyioxybenzoic acid(2.i3 g) was subjected to a con- 
densadon reaction with l-(2-aminoethyl)morp*iorine(0.70 
ml), thereby yielding 2.29 g(85%) of the aimed compound 

mp. 113.5^-114.0° C 'H-NMR (CDQg) 5 (ppm) 7.43 
(lH.dJ=2.0 Hz), 7.28-7.23(lHjn). 6.87(lH.dJ=8.3 Hz), 
5.56-5.45 (2Hjn), 5.13-5.02f2H,m). 4.65{4H.dJ=6.4 Hz). 
3,78-3,65(4H,m). 3. 5 8-3. 46(2 Hjn). 2.63-2.54(2H.m), 
2.53-2,44(4Hjn).2.16-2.00(8Hjn), 1.74(3H.s). 1.72(3H.s). 
1.67 (6H.S). 1.60(6H.s). 

Example 37 

In a manner identical to Example 45, 2.4- 
digeranyloxybenzoic acid(2.13 g) was subjected to a con- 
densation reaaion with l-(2-aminoethyl)morphorine(0.70 
ml), thereby yielding 2.21 g(82%) of the aimed compound. 

'H-NMR (CDCI3) 6 (ppm) 8.24-8. 12(2H.m), 6.59(lH.d, 
J=8.8 Hz). 6.50(lH,s), 5. 54-5.43 (2Hjn). 5,09-5.07(2Hjn), 
4.64(2H.dJ=6.4 Hz). 4.54(2H.dJ=6.8 Hz). 3.24-3. 18(4H. 
m). 3.56(2H,qJ=6.4 Hz), 2.56(2H.tJ=6.4 Hz), 2.15-2.05 
(8Hjn), 1.74(6H,s). 1.68-1.67(6H.m). 

Example 38 

In a manner identical to Example 45. 3,5- 
digeranyloxybenzoic acid(2.13 g) was subjected to a con- 
densation reaction with l-(2-aminoethyl)morf*orine(0.70 
ml), thereby yielding 1.67 g(62%) of the aimed compound- 

'H-NMR (CDQs) 5 (ppm) 6.92(2H,dJ=2.0 Hz), 6.61 
{1H.S). 5.49(2H.tJ=6.4 Hz). 5.12-5.04(2H,m). 4.54 (4H.d, 
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Hz). 3.72(4H.tJ=4.9 Hz), 3.58(2H,qJ=r5.9 Hz), 2.58 
(2H.U=6.3 Hz), 2.53-2.48(4Hjn), 2.17-2.04(8Hjn), 1.73 
(6H.SX 1.68{6H,s). L60(6H.s), 

5 Example 39 

In a manner identical to Example 45. 3.4.5- 
trifffeByloxybenzoic acid( 14.98 g) was subjected to a con- 
densation reaction with l-(2-aminoethyl)moiphorine(5.73 
g), thereby yielding 13.54 g(70%) of the aimed coir^und. 

m.p. 72.0°-75.0* C. ^H-NMR (CDQ^) 6 (ppm) 7.00{2H, 
s), 6.60(lH.s). 5.57-5.41(3H.m), 4. 62-^.45 (6H.m), 
3.75-3.63 (4Hjn). 3.56-3.45(2Hjn). 2.62-2.53(2Hjn). 
2.52-2.40(4Hjn). 1.78-L55(18Hjn). 

15 

Example 40 

In a manner identical to Example 45, 2-geranyioxy-5- 
methoxybenzoic add (1.52 g) was subjected to a conden- 
sation reaction with l-(2-aminoethyl) morfAorine(0.70 mi). 
20 thereby yielding 1.93 g(93%) of the aimed compound 

^H-NMR (CDQa) 6 (ppm) 8.45(lH.bs). 7.76(lH.dJ=3.0 
Hz). 7.06-6.82(2Hjn), 5.77-5.50(lHjii), 5.1(M94(lHjn), 
4,67(2H.dJ=6.8 Hz). 3.81(3H,s), 3.73-3.48<6H.m), 
2.61-2.39 (6Hjn). 2.14-1.92(4Hjn). 1.73(3H.s). 1.67{3H. 
^ s). L60(3H.s). 

Example 41 

In a manner identical to Example 45, 3.5*dimethoxy'4- 
30 prenyloxybenzoic add (0.80 g) was subjected to a conden- 
sation reaction with l-(2-aminoethyl) morphorine(0.42 g). 
thereby yielding 0.96 g(85%) of the aimed compound. 

m.p. 116.0^-118.0" C 'H-NMR (CDCI3) 5 (ppm) 7.00 
(2H.S). 6.66(lH,sj. 5.57-5 .53(lHjn), 4.54(2H.dJ=7J Hz). 
35 3.89{6H,s). 3.72(4H,tJ=4.7 Hz). 3.57-3 .52(2Hjn), 2.61 
(2H.U=6.4 Hz), 2.51(4H.d,j=4.9 Hz). 1.74 (3H.s), 1.68(3H. 
s). 

Example 42 

40 

In a manner identical to Example 45, 3,5-dimethoxy-4- 
geranyloxybenzoic acid (0.80 g) was subjected to a conden- 
sation reaction with l-(2-aminoethyl) morphQrine(031 g). 
thereby yielding 0.74 g(69%) of the aimed compound. 
45 m-p. 86.0^-89.0*= C. 'H-NMR (CDCI3) S (ppm) 6.99(2H. 
s). 6.68(lH.s). 5.59-5.50flH.m). 5.12-5.03(lHjn), 4.57 
(2H.dJ=7.3 Hz). 3.89{6H.s). 3.76-3.67(4Hjn), 3-60-3.55 
(2Hjn). 2.65-2.58(2Hjn), 2.57-2.47(4Hjn), 2,13-1.98(4H, 
m), 1.66(3H,s), 1.65(3H.s), L58(3H.s). 

50 

Exan:q>le 43 

In a manner identical to Exan^le 45. 3.5-dimedioxy-4- 
neryloxybenzoic acid (1.10 g) was subjected to a conden- 
sation reaction with l-(2-aminoethyl) moiphQrine(0.43 g), 
thereby yielding 1.46 g(99%) of the aimed compound. 

^H-NMR (CDCi^) 8 (ppm) 7.0()(2H,s>. 6.68-6.78(1 H,bs), 
5.56(lH,tJ=5.4 Hz). 5.08(1H.U=5.4 Hz), 4.54 (2H,dJ=6.8 
Hz), 3.89(6H.s), 3.74-3.7 l(4Hjn). 3.57-3. 53(2H.m). 2,62 
(2H,lJ=6.4 Hz). 2.53(4H.tJ=4.4 Hz). 2. 14-2.0 l(4Hjn), 
1.75(3H,s}, L67(3H.s), 1.58(3H.s). 

Example 44 

In a manner identical to Example 45, 4.5-dimethoxy-3- 
65 geranyloxybenzoic acid (1.34 g) was subjected to a conden- 
sation reaction with H2-aminoethyl) morphorine(0.58 ml), 
thereby yielding 0.80 g(45%) of the aimed compound. 
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'H-NMR (CDCl^) 5 (ppm) 7.04(2H.s). 6.94-6. 86(lH.bs), 
5.5i(lH.U=5.4 Hz). 5.08(1H.U=5.4 Hz;. 4,63 (2H,dJ=6.4 
Hz). 3.89(6H.s), 3.73-3,69(4Hjn). 3.57-3. 52(2Hjn). 2.61 
(2H.tJ=5.8 Hz). 2.56-2.48(4Hjn). 217-104(4Hjn), 1.74 
(3H.S), L66(3H.s). 1.60(3H.s), 

Exait^le 45 

To a solution of 4-gexaDyloxybenzQic acid(L92 g) Id 
dilorofQnn(30 ml) were added triethylamme(2.69 ml) and 
difrfjenylphosphinic chloride(L43 ml) while being cooled 
with ice. After being stiired for 30 minutes, the mixture, with 
4-(2-aminoeiiiyi)-l-ethylpiperazine(1.48 g) added thereto, 
was stirred for 2 hours at room temperature. The reaction 
mixture was washed with saturated sodium hydrogencar- 
bonate aqueous solution and s^urated brine successively, 
dried over sodium sulfate anhydride, and then concentrated 
under a vacuum. The residue was purified by silica gel 
column chromatography (dilorofonn:inethano}=15:l). Tlie 
resulting solid was recrystallized from hexane. thereby 
yielding 0.84 g(41%) of the aimed compound. 

m.p. 65.2^-66.9'^ C. 'H-NMR (CDCia) 6 (ppm) 7.73(2H. 
d, J=8.8 Hz), 6.93(2H. d. J=8.8 Hz). 6.75(1H. s). 5.48(1H. 
t. J=6.4 Hz). 5.09(1H. t. J=6.8 Hz). 4.58(2H. d. J=6.4 Hz), 
3.27(2H. q. J=5.8 Hz), 2.62-2.20(1 2H, m). 2.19-2.04(4H, 
m). L74(3H. s). 1.67(3H. s). 1.60(3H. s). 1.10(3H, t. J=6.3 
Hz). 

Example 46 

In a manner identical to Example 45. 
4-geranyloxybenzoic acid(1.10 g) was subjected to a con- 
densation reaction with 4-(2-arainoethyl)- 1 - 
isobutylpiperazine (1.19 g). thereby yielding 0.75 g(42%) of 
the aimed compound. 

m.p. 74.0'=-75.0° C. 'H-NMR (CDCI3) 5 (ppm) 7.73(2H. 
d J=8.8 Hz). 6.94(2H. d. J=8.8 Hz). 6.78(1H. s). 5.48(1H. 
t, J==6,8 Hz). 5.09(iH. t 3=6.4 Hz). 4.58('2H. d, J=6.4 Hz). 
3.52(2H. q. J=5.4 Hz). 2.59(2H. t. 3=5.8 Hz). 2.53(4H. s). 
2.43(4H. s). 2.i9-2.04(6H. m). 1.77 (IH. n. 3=6.8 Hz), 1.74 
(3H. s).1.68(3H.s). 1.60(3H. s). 0.89(6H. d. j=6.8 Hz). 

Exan4>le 47 

In a manner identical to Example 45. 
4-geraDyloxybenzoic acid(1.10 g) was subjeaed to a con- 
densation reaction with 4-(2-amiDoethyl)- 1 - 
isoamylpiperazine (1.19 g). thereby yielding 0.73 g(40%} of 
the aimed compound. 

KLp. 75-0^-76.8^ C. 'H-NMR (CDCi,) 6 (ppm) 7,73(2H. 
d, J=8.8 Hz). 6.94(2H, d, 3^.8 Hz). 6.73(1H. s), 5.48(1H. 
t, 3=6.1 Hz), 5.i4-5.04(lH. m). 4.58(2H. d. 3=6,8 Hz). 
3.53(2H. q, 3=5.4 Hz). 2.61-2,33 (lOH. m). 2.19-2.04(4H, 
m), 1,74 (3H. s), 1.68C3H,s). 1.65-1.55(6Hjb).1.42-L36 
(2H. m). 0.90(2H, d, 3=6.4 Hz). 

Example 48 

In a manner identical to Example 45. 
4-geranyloxybenzoic acid(137 g) was subjected to a con- 
densation reaction with 4-(2-aminoethyi)-l- 
neopcntylpiperazine (1.49 g). thereby yielding 0.64 g(28%) 
of the aimed compound. 

m.p. 72.0*^-73.4^ C. 'H-NMR (CDCI3) 6 (ppm) 7,73(2H. 
d. 3=8.8 Hz), 6.94(2H. d. 3=8.8 Hz). 6.76(1H. s). 5.48(1H. 
t. 3=6.4 Hz). 5.09(iH. t 3=6.4 Hz), 4.58(2H. d. 3=6.8 Hz). 
3.52(2H. q, 3=5.9 Hz), 2.58-2, 48(1 OH. m). 2.17^2.06(6H. 
m). i.74(3H. s), 1.68(3H.s), 1.61(3H,s). 0.86(9H. s). 

Example 49 

In a manner identical to Example 45. 
4-geranyloxybenzoic acid(1.65 g) was subjected to a con- 
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densadon reaction with 4-(2-aminoethyi)-l-(2-ethylbutyl) 
piperaziiie(i.91 g). thereby yielding LOl g{36%) of the 
aimed compound. 
m.p. 59.3*^-60.1° C ^H-NMR (CDCl^) 5 (ppm) 7.73C2H. 
5 d. J=8.8 Hz), 6.94(2H. d, J=8.8 Hz), 6.74(1H. s). 5.48(1H. 
t, J=6.1 Hz). 5.09{1H. t, J=6.8 Hz). 4,58(2H. d, J=6.4 Hz), 
3.52(2H. q. J=5.4 Hz), 2.58(2H, L J=5.8 Hz). 2.51(2H, s), 
2.43(4H,s),2.16-2.07(6H,m), L74(3H.s). 1.68(3H.s), 1.61 
{3H, s), 1.45-L24(5H, m), 0.86(6H. t J=7,5 Hz). 

10 

Example 50 

In a manner identical to Example 45. 
4-geranyloxybenzoic acid(L88 g) was subjected to a con- 
densation reaction with 4-(2-aminoethyl)-l-n- 
15 butyipiperazine (3.04 g). tiiereby yielding 129 g(46%) of 
the aimed compound. 

mup. 64.3^-65.9*=^ C. 'H-NMR (CDCI3) 5 (ppm) 7.73(2H. 
d. J=8.8 Hz), 6.94(2H, d, J=8.8 Hz), 6.70(1H. s), 5.48(1H, 
t. J=5.9 Hz). 5.09(1H, t J=6.8 Hz). 4.58(2H. d, 3=6.8 Hz). 
2° 3.52(2H. q. J=5.4 Hz). 2.61-2.40(8H, m). 234(2H. t J=7.8 
Hz). 2.28-2,07(4H. ra). 1.74 (3H, s).1.68(3H,s). 1.61 (3H. 
s). 1.54-1.44(2H. m), 137-1,27(2H. m). 0.92(3H. t, J=7.3 
Hz). 

25 Exan^ie 51 

In a manner identical to Example 45, 
4-geranyloxybenzoic acid(1.92 g) was subjected to a con- 
densation reaction with 4-(2-aminoethyl)-l-(2-ethylhexyl) 
piperazine(2.03 g). thereby yielding 1.46 g(42%) of the 
aimed compound. 

m.p. 48.0°-49.0° C. ^H-NMR (CDCI3) 6 (ppm) 7.73(2H. 
d. J=8.8 Hz). 6.94(2H. d. J=8.8 Hz), 6.74(1H. s), 5.48(1H. 
t. J=5.9 Hz). 5.09(1H. t, J=6.8 Hz), 4.58(2H. d, 1=6.8 Hz). 
35 3.51(2H. q, J=5.9 Hz), 2.58C2H. t J=6.1 Hz). 2.50-2.42(8H. 
m). 2.19-2.04(4H. m). 1,78 (3H.s). 1.68(3H.s). 1.61(3H, s), 
L46-1.26(9H, m). 0.91-0.83(6H. m). 

Example 52 

4C In a manner identical to Example 45, 
4-geranyloxybenzoic acid(137 g) was subjeaed to a con- 
densation reaction with 4-(2-aminoethyl)- 1 - 
phenyipiperazine (1.54 g). thereby yielding 1.57 g{68%) of 
the aim^ compound. 

45 m.p. 154.0^-156.0^ C. 'H-NMR (CDCI3) 5 (ppm) 7.73 
(2H. d. J=8.8 Hz). 7.30-7.22(2H. m). 6.95-6.92(4H. m). 
6.87(1H. t. J=6.8 Hz). 6.73(1H. s). 5.47(1H. t. J=6.8 Hz), 
5.08(1H, t. J=6.8 Hz). 4.58(2H. d. J=6.4 Hz), 3.58(1H. q. 
J=5.4 Hz). 2.67(6H, t. J=5.8 Hz). 2.19-2.04(4H. m), 1.74 

50 (3H, s), 1.67(3H,s), 1.60(3H, s). 

Example 53 

In a manner identical to Example 45. 

4-geranyloxybenzoic acid(1.92 g) was subjeaed to a con- 
55 densation reaction with 4-(2-aminoethyl)-l-(4- 

methoxyphenyl) piperazine(3.01 g), thereby yielding 2.85 

gnO%) of the aimed compound. 
m.p. 159.0^-160.0° C. *H-NMR (CDCI3) 5 (ppm) 7.73 

(2H. d. J=8.8 Hz), 6.90-6.83(6H. m). 6.73(1H, s). 5.48(1H, 
60 t. J=6.8 Hz). 5.09(1H. t, J=6.4 Hz), 4.58(2H. d, J=6.4 Hz). 

3.77(3H.s), 3.57(2H. q. J=5.8 Hz). 3.12 (4H,t, J=4.9 Hz). 

2,68(6H. t, J=5.4 Hz), 2.19-2.04<4H. m). 1.74 (3H, s), 

1.67(3H,s). 1.60 (3H. s). 

65 Example 54 

In a manner identical to Example 45. 
4-geranyloxybenzoic acid(2.80 g) was subjected to a con- 
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densation reaction with 4-{2-aminoethyl)- 1 - 
(isopropylcarbaiDoyl methyljpiperazine (1.98 g). tiiereby 
yielding 2.21 g(65%) of the aimed compound as pale yellow 
on. 

IH-NMR (CDCI3) 5 (ppm) 7.72(2H. d. J=8.8 Hz). 6.94 
(2H. d. J=8.8 Hz). 6.91(1H. s), 6.69(1H, s). 5.48 (IH. t 
J=6.4 Hz). 5.09(1H, t, J=6.8 Hz). 4.58(2H, d, J=6.8 Hz). 
4.10(1H. d. J=5,4 Hz). 3.54(2H, q. J=5.8 Hz). 2.98(2H. s). 
2.61(4H. t. J=5.8 Hz). 2.56(6H. s), 2.19-2.04(4H. m). 1.74 
(3H. s). i.67(3H.s). 1.60(3H. s). 1.17(6H. d. J=6.8 Hz). 

Example 55 

In a manner identical to Example 45, 
4-geranyloxybenzoic acid(1.65 g) was subjeaed to a con- 
densation reaction with 4-(2-aminoethyl)-l- 
(pyroridinocarbonyl methyl)pipera2ine (2.86 g). thereby 
yielding 1.22 g(41%) of the aimed compound as pale yellow 
oil. 

'H-NMR (CDCI3) 5 (ppm) 7.73(2H, d. J=8.8 Hz). 6.92 
(2H. d. J=8.8 Hz). 6.84(1H. s). 5-48(lH. t. J=5.4 Hz). 
5.09(1H, t. J=5.8 Hz). 4.58(2H. d. J=6.4 Hz). 3.54(2H. q. 
J=5.4 Hz). 3.52-3.4(X4H. m). 3.14(2H. s). 2.73-2.39( lOH. 
m). 2.19-2.04(4H. m). 1.95 (2H. q. J=6.8 Hz). 1.85(2H. q. 
J=6.8 Hz). 1.75(3H. s). 1.68(3H,s). 1.61(3H. s). 

Exang)le 56 

In a manner identical to Example 45. 
4-geranyloxybenzoic acid(1.65 g) was subjeaed to a con- 
densation reaction with 4-(2-aminoethyl)-l- 
benzylpiperazine (1.97 g). thereby yielding 2.14 g(75%) of 
the aimed compound. 

m-p. 80.0^-81.0° C ^H-NMR (CDQj) 5 (ppm) 7.72(2H. 
d. J=8.8 Hz). 7.32-7.23(5H. m). 6.94(2H. d. J==8.8 Hz). 
6.72(1H. s). 5.48(1H. t. J=6.4 Hz), 5.09(1H. U J=6.8 Hz), 
4.59(2H. d. J=6.4 Hz). 3.52(2H. s). 3.51 (2H, q. J=5.8 Hz). 
2.59(6H. t, J=5.8 Hz). 2.52(4H, s). 2.19-2.04(4H. ra). 1.75 
(3H. s). 1.68(3H.s). 1.61(3H. s). 

Example 57 

In a manner identical to Example 45, 
4-geranyioxybenzoic acid(1.10 g) was subjected to a con- 
densation reaction with 4-(2-aminoethyl)-l-(4-fluorobenzyl) 
piperazine (1.63 g), thereby yielding 1.12 g(57%) of the 
aimed con^XHind. 

m.p. 95.0^-96-0=^ C- 'H-NMR (CDCI3) 5 (ppm) 7.72(2H. 
d, J=8.8 Hz). 7.32-7.26(2H. m). 7.02-6.96(2H. m). 6.94(2H. 
d. J=8.8 Hz). 6.70(1H. s), 5.48(1H, t. J=6.4 Hz), 5.09(1H, t 
J=6.4 Hz). 4.59(2H. d. J=6.4 Hz). 3.52(2H. q. J=5.8 Hz). 
3.48(2H. s), 2.59(2H. t J=5.8 Hz). 2.58-2.30(8H. m). 
2.19-2.04(4H. m). 1.75 (3H, s). L68(3H.s). i.61(3H. s). 

Example 58 

In a manner identical to Example 45. 
4-geranyloxybenzoic acidd.lO g) was subjected to a con- 
densation reaction with 4-(2-aminoethyl)-l-(3.4- 
melhylenedioxybenzyl)piperazine(136 g). thereby yielding 
0.96 g(46%) of the aimed compound. 

HLp. 90.8^-92.5° C. ^H-NMR (CDCla) 6 (ppm) 7.73(2H. 
d. J^.8 Hz). 6.94(2H. d. J=8.8 Hz). 6.85(1H. s). 6.74(2H. 
d. J=1.0 Hz). 5.94(2H. s), 5.48(1H. t. J=6.4 Hz). 5.09(1H. t, 
J=6.8 Hz). 4.58(2H, d, J=6.4 Hz). 3.52(2H. q. J=5.4 Hz). 
3.43(2H. s). 2.64-2.34(10H. m). 2.19-2.04(4H. m). 1.75 
(3H. s), 1.68(3H.s). 1.61(3H, s). 

Example 59 

In a manner identical to Example 45. 
4-geranyloxybenzoic acid(1.65 g) was subjected to a con- 
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densation reaction with 4-(2-aminoethyl)-l-(2- 
benzothiazolyl) piperazine(L88 g), thereby yielding 230 
g(74%) of the aimed compound. 

m.p. 136.0^-08.0° C. 'H-NMR (CDQ,) 5 (ppm) 133 
5 (2H, d, J=8.8 Hz). 7.61(1H. d, J=6.4 Hz). 7.56(1H, d. J=7.8 
Hz). 730(1H. t. J=6.8 Hz). 7.09(1H, t. J=6.8 Hz). 6.94(2H, 
d, J=8.8 Hz). 633(1H. s). 5.47(1H. t, J=6.4 Hz). 5.08(1H. t 
J=6.8 Hz). 4.58(2H, d. J=6.4 Hz). 3.68(4H. t J=4.9 Hz). 
3.59(2H. q. J=5.4 Hz), 2.82-2.04(6Hjn). 2.19-2.04(4H, m). 
10 1.74(3H. s). 1.67(3H. s). 1.60(3H. s). 

£xaixq>ie 60 

In a manner identical to Example 45. 

^3 4-geranyloxybenzoic acid(1.10 g) was subjected to a con- 
densation reaction with 4-(2-arainoethylH-(2-thiazolyl) 
piperazine (1.34 g). thereby yielding 0.55 g(29%) of the 
aimed compound. 

m.p. 1213^-122.4° C. 'H-NMR (CDCI3) 6 (ppm) 7.73 

20 (2H. d. J=83 Hz). 7.21(1H. d. J=3.9). 6.93{2H. d. J=8.8 Hz). 
6.65(1H. s). 6.59flH. d. J=3.4 Hz). 5.47(1H, t. J=6.4 Hz). 
5.09(1H. t. J=6.8 Hz), 4.58(2H. d. J=6.4 Hz), 3.58{2H. q. 
J=5.8 Hz). 3.53(4H, t. J=4.9 Hz). 2.71-2.60(6H. m). 
2.19-2.04 (4H, m), 1.74 (3H. s). 1.67(3H.s), 1.60(3H, s). 

25 

Example 61 

In a manner identical to Example 45, 
4-geranyloxybenzoic acid(1.10 g) was subjected to a con- 
densation reaction with 4-(2-aminoethyl)-l-(2-pyrimidinyl) 
^ piperazine(2.00 g). thereby yielding 0.89 g(48%) of tfie 
aimed con^und. 

m.p. 106,0^-107.2° C. 'H-NMR (CDCI3) 6 (ppm) 831 
(2H. d. J=4.4 Hz). 7.74(2H. d. J=8.8 Hz). 6.92(2H. d. J=8.8 
Hz). 6.50(1H. t, J=^.9 Hz). 5.47(1H, t. J=6.4 Hz). 5.09(1H. 
t, J=6.8 Hz), 4.57(2H. q. J=6.8 Hz). 3.87 (4H, s). 3.60(2H. 
q. J=5.8 Hz), 2.68(2H, t. 1=5.8 Hz). 2.67-2.54(4H, m), 
2.19-2.04 (4H, ra). 1.74 (3H. s), l,67(3H,s), 1.60(3H. s). 

Example 62 

4-(4-Fluorobenzyioxy}-3-isobutylbenzoic acid(2.00 g) 
was dissolved in methylene chloride(25 ml) and 
triethyiamine(1.73 g), and then diphenylphosphinic chloride 
( 1.75 g) was added thereto while being cooled with ice. After 

45 being stirred for 40 minutes, the mixture, with 4-(2- 
aminoethyl)-l-isobutylpiperazine(l,85 g) added thereto, 
was stirred overnight at room temperature. The reaction 
mixture was washed with water, dried over magnesium 
sulfate, and then filtrated. The filtrate was concentrated 

50 under a vacuum and the residue was purified by silica gel 
column chromatography (dilorofonn:methanoi=20:l). The 
resulting solid was recrystallized from n-hexane. thereby 
yielding 0.95 g of colorless crystals. Hie crystals was 
dissolved in diloroform and then IN hydrochlaic add ether 

55 solution was added thereto. The reaction mixture was stirred 
at room temperature for 10 minutes. The depositing solid 
was collected by filtration and recrystallized from ethanol/ 
ethyl acetate mixed solution, thereby yielding 1.03 g(29%) 
of the aimed compound as white crystals. 

60 mp. 173.0^-174.0° C. 'H-N (CDCI3) 6 (ppm) 13.03(1H. 
s), 8.13(1H. s). 7.87(lfi, d. J=8.8 Hz), 7,83(1H. s). 738(2H. 
t. J=5.8 Hz). 7.08(2H, t. J=8.8 Hz). 6.91(1H, d, J=8.8 Hz). 
5.07(2H. s). 4.50-4.30{2H. bs), 4.04-3.96(2H. m). 3.90(2H, 
s). 3.64(4H. t, J=14.7 Hz). 3.40(2H, s). 2.94(2H. d. J=r6.4 

65 Hz), 2.55(2H. d, J==4.9 Hz). 2.01-1.91{1H. m), 1.8^1.71 
(IH. m). 1.15(6H. d, J=6.8 Hz), 0.89(6H. d. J=6.8 Hz). 



What is claimed is: 



1. Ad aUkylenediainine derivative or a salt thereof 
expressed by the following formula 1: 

Q R5 fonnula I 

(D 

wherein W represents a group expressed by the foDowing 
formula 2 or formula 3; 

Ri foimula 2 




R2 



Rio formula 3 




wherein each of and represents hydrogen atom, a 
lower alkoxy group, an alienyloxy group, or a halogen 
atom: 

each of R3 and R3' represents methyl group, [prenyl] prenyl-CH? group, or 
[geranyl] qeranvl-CHo group and when one of R3 and R3' is [prenyl] prenyl-CHj group 
or [geranyl] oeranvl-CH-, group, another is methyl group; 

X represents oxygen atom or sulfur atom: 

RjQ represents a lower alkyl group; and 

Rij represents a halogen atom; and wherein each of R^, 

R5. and R^ represents hydrogen atom or a lower alkyl 

group: 

Y represents a group expressed by — CH-» — . — O — . or 
— NfR^) — , while R7 represents a lower alkyl group, an 
aryi group, a carbamoyl lower alkyl group, an aralkyl 
group, or a heterocyclic group having 5 to 9 members; 
and 

n represents an integer of 1 to 6. 
2. An alkylenediamine derivative or a salt thereof accord- 
ing to claim 1. which expressed by the following formula 4. 




wherein R^. R.. R3, R,. R5. R^, and X are same as those 
in the above-mentioned formula 1. 
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3. An alkyleoediamine doivative or a salt thereof accord- 
ing to claim 2. wherein X is oxygen atom, while R4. R5. and 
R« are hydrogen atoms. 

4. An alkylenediamine derivative or a salt thereof accord- 
ing to claim 3. wherein and R2 are hydrc^en atoms. 

5. An alkylenediamine derivative or a salt thereof accord- 
ing to claim 3, wherein R^ and/or R2 is an alkenyioxy group 
expressed by the following formula 5; 
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formula 5 




wherein each of and R^' represents methyl group, [prenyl] prenvl-CH>, group, or 
[geranyl] qeranvl-CH^ group and when one of R^, and R^,' is [prenyl] prenyl -CH. group 
or [geranyl] qeranvl-CH;. group, another is methyl group* 

6. An aik>ienediamine derivative or a salt thereof accord- 
ing to claim 3. wherein Rj and/or Rj is a lower alkoxy group. 
jO 7. An alkylenediamine derivative or a salt thereof accord- 
ing to claim 1. which expressed by the foDowing formula 6. 

fonnuia 6 
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20 wherein Rj. R^. R3. Ra*. R4. R5. R^. and X are same as those 
in the above-mentioned formula 1. 

8. An alkylenediamine derivative or a salt thereof accord- 
ing to claim 7, wherein X is oxygen atom. whOe R^. R^. and 
R^ are hydrogen atoms. 

9. An alkylenediamine derivative or a salt thereof accord- 
ing to claim 8. wherein Rj and R^ are hydrogen atoms. 

10. An alkylenediamine derivative or a salt thereof 
according to claim 8. wherein Rj and/or R^ is an alkenyioxy 
group expressed by above-mentioned formula 5. 

11. An alkylenediamine derivative or a salt thereof 
30 according to claim 8, wherein R^ and/or R-, is a lower alkoxy 

group. 

12. An alkylenediamine derivative or a salt thereof 
according to claim 1, which expressed by the following 
formula 7; 



formula 7 




wherein Rj, R., R3. R.^. and X are same as those in the 
above-mentioned formula L 
45 13. An alkylenediamine derivative or a salt thereof 
according to claim 12. wherein X is oxygen atom, while R^ 
and R^ are hydrogen atoms. 
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14. An alkylenediamine derivative or a salt thereof 
according to claim 1. which expressed by the following 
fonnuia 8: 

0 



wherein R, is a lower alkyl group; and R^^ and R^j are same 
as those in the above-mentioned fonnuia 3. 

15. An alicylenediamine derivative or a salt thereof 
according to claim 14, wherein R^ and R^j are isobutyl 
groups, 

65 16. An alkylenediamine derivative or a salt thereof 
according to claim 14 or 15. wherein R^^ is fluorine atom 
bonded to para-position. 

55 

17. An anti-ulcer drug comprising, as an effective 
ingredient, an alkylenediamine derivative <x a pharmaco- 
logically acceptable salt thereof according to claim 1. 
together with a pharmaceutically acceptable carrier and/or 
adjuvant. 

18. An antibacterial drug against Helicobacter pyroU 
comprising, as an effective ingredient, an alkylenediamine 
derivative or a pharmacologically acceptable salt thereof 
according to claim 1, together with a pharmaceutically 
acceptable carrier and/or adjuvant. 

19. A method for fte treatment of peptic ulcers in man ot 
mammals, which comprises administering an effective 
amount of an alkylenediamine derivative or a {^amaaco- 
logically acceptable salt thereof accwding to claim 1 to a 
host. 

20. A method according to claim 19, wherein said peptic 
ulcers are gastric ulcers in man. 

21. A method for the inhibition of acid secretion in 
stomach of man or mammals, which comprises administer- 
ing an effective amount of an alkylenediamine derivative or 
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a pharmacologically acceptable salt thereof according to 
claim 1 to a host 

22- A method for the inhibition of growth of Helicobacter 
pyroU in stomach of roan or mammals, which comprises 
^ administering an effective amount of an alkylenediamine 
derivative or a pharmacoiogicaliy acceptable salt thereof 
according to claim 1 to a host, 

23. A method for the prevention of peptic ulcers in man 
or mamjuals, which comprises administering an effective 
amount of an alkylenediaraioe derivative or a pharmaco- 
logically acceptable salt thereof according to daim 1 to a 
host. 

24. A method according to claim 23, wherein said -pcplxc 
ulcers are gastric lilcers in man. 

25. An alkylenediamine derivative or a salt thereof 
according to claim 14. wherein Rio and — 0 — (CH^) — 
Cfi^ — Rij are at positions 3 and 4 of the benzene ring. 



[57] ABSTRACT 

The invention fx-ovides a con^KHind which has anti-ulcer 



effect and antibacterial activity against Helicobacter pyroU, 
This con^und is an alkylenediamine derivative or salt 
whidi has a general formula of (1): 

Rs formula 1 



wherein each of R4, R5, and is hydrogen or lower alkyl; 
n represents an integer of 1 to 6: Y is — CH2 — , — O — . or 
— NCR^) — . wherein is lower alkyl, aryl. carbamoyl 
lower allcyl. aralkyl. or a heterocyclic group having 5 to 9 
carbon numbers: and. W is a group expressed by formulas 2 
or 3: 

fonnula 2 




fonnula 3 



wherein (1) in formula 2: each 
of R ♦ sub . 1 and R . sub * 2 is 
hydrogen, lower alkoxy, 
alkenyloxy, or a halogen atom; 
each of R*sub.3 and R.sub.3 is 
methyl, [prenyl] prenvl-CH ;.. or 
[geranyl] geranvl-CH. ; when one 
of R.sub.3 and R.sub.3 is 
[prenyl] prenvl-CH . or 
[ geranyl ] geranvl-CH . , the 
other must be a methyl group; 
and X is oxygen or sulfur; and 
(2) in formula 3, R. sub. 10 is a 
lower alkyl, and R. sub. 11 is a 
halogen atom. 

This application is a reissue 
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application for U.S. Patent No. 
5.814.634 issued on September 
29. 1998 for U.S. Serial No. 
08/842.891 filed on April 17. 
1997. 
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(hereinafter referred to as Assignee), is desirous of securing die entire right, title, and interest in and to this invention^ the 
application for Unhed States Leuers Patent on this invention and the Letters Patent to be issued upon this application; 

NOW THEREFORE, be it known that, for good and valuable consideration the receipt of which from assignee is hereby 
acknowledged^ I/Vfc, as assignor(s), have sold assigned, transferred, and set over, and do hereby sell, assign, transfer, and set 
over unto the assignee, its lawful successors and assign^ myAnir entire right, title, and interest in and to this invemion and 
this application, and all divisions, and continuations thereof, and all Letters Patent of the United States which may be granted 
thei^n, and all reissues thereof; and I/Wc hereby authorize and request the Commissioner of Intents and Trademarks of Ae 
Unjied States to issue all Letters Patent for this invention to assignee, its successors and assigns, in accordance with the terms 
of^jfiis Assignment; 

J 'and, WWE HEREBY further covenant and agree that l/Wc will, without further consideration, communicate with 
assignee, its successors and assigns, any &cu known to me/us respecting this invention and testily in any legal proceeding, 
sig^iall lawful papers when called upon to do so, execute and deliver all papers that may be necessary or desirable to perfect 
tht^ititlc to this invention in said assignee, its successors and assigns, execute all divisional, continuation, and reissue 
appy^cations, make ail rightful oaths and generally do everydting possible to aid assignee, its successors and assigns, to obtain 
anftenforce proper patent protection for this invention in the United States, it being understood that any expense incident to 
th# ixecution of such papers shaO be borne by the assignee, its successors and assigns. 

IN TESTIMONY WHEREOF, l/W; have hereunto set our 



1.^ ^JIX HAUE OF SOLE Oft FtftST ASSlOMOR 

qtkkao NISHINO 




OAtE """ 

April 10, 1997 


A^tg«ss c/o SHISEIDO RESEARCH <STrER{ 2) ,2-12-1 Fuldiura, 
I^ihazawa-ku, Yokohana-shi, KANAGA&«A 236 JAPAN 


C(TtZENSl«P 

JAPANESE 


2.1a^ NAUE OF SECOND ASSlOMOit. r ANV 

iCfeitaka SATO 


ASSIOMOR^ SNSNXrURE 


DATE 

April 10, 1997 


*«>««*c/o SHISEIDO RESEARCH CEMTERd ) , 1050 Ni^-cho, 
Kohoku-ku. Yokohama-Shi, KANAGA&ilA 223 JAPAN 


cmzEKSHy* 

JAPANESE 


3. FUUIUU£OFTHlA0ASS)0MM.rANy 

Tomohiro UETAKE 


ASSIQNQfrSSKMWnwE 


DATE 

April 10, 1997 


AGOHESS 

10-2 SotokaxKia 4-choms, Oiiyoda-ku, TOKYO 101 JAPAN 


OTUEENSHIP 

JAPANESE 


4 ruu«uweorK)uim4AssiGNoarANY 

Hirotada RJKUNISHI 


ASSMNOirStNVMSunC 


DATE . 

April 10, 1997 


«»««Sc/o SHISEIDO RESEARCH CEMTERd); 1050 Nippa-cho, 
Kohoku-ku. Yokohama-Shi, KANAGAWA 223 JAPAN 


at1Z£HSHlP 

JAPANESE 


S. fUU NAME Of FTTH ASSIGNOR VANV 

Nao KOJIMA 


ASSIGN0ft^9QH«URE 


DATE 

^^il 10, 1997 


*«»«Sc/o SHISEIDO OO. , LTD. ' 
5-5 Ginza 7-chome, Cliuo-ka, TOKYO 104-10 JAPAN 


CmZENSHI^ 

JAPANESE 




ASSfONOirSSIGNmiE 


one 



LAW OFFIOES OF RONALD R. SflDER • WASHINGTON, DiC. 



r 



CORRfiCnON OF PATENTS 



1416 



RBiSGUE APPLICATION BY INVENTOR^ 
Of=FER TO SURRENDER PATENT 



rOg O w H t ltfwfawr fPf<faf>*0 



f^to is x>art of the applloallon for* mSssit* mrtAfit bimt nn tfiv Ml0hi«1 ^slent identiftiKl bokiw. 



^<^fS w*^Bl55Q, gumit^ v^ T naoti±ro ITetalte , Bteo tada Fukimlshl'. ISTao Itojima 
' — ' "~ ~ Oat» Patent ivuiia 



September 29 > 



i am ih» invomor of the Ditolnal paftonL 
1 . [3 FIM harem ib « oeitmcsie undttr 37 CPK 3*79CI9« 

« p-i owMNihl^ «f ttw pulerrt Is )n lh9 hiwntorM, ^ntf no fiwilgiinier>l of.lho palont hMO 
" boon made* 

One.of bOTcttB i or 2 obovo mupl Imi etiocksd. 

The wmiort oortsam of an oaslsneos ownkkQ on «in<ilvW« tntorosl In the ortalrtoi ftotont l» mchiaod m 
tw» tipp^tlon tor r-»~*-^ 



BlOootMro 



I MO 



Typod or piintod nomo 



Xhm «*otgnoe owning ftt> umnvfdod Intorool In o«ttf onolftMl polofit te SMoeldo Co, , Ltd.. 



and the o»slgnQo oonaants to «ie aoooinpanylno oppDMtlon tor rolsauo, 



I hamtvy dooiaro IMt All atateiriBiita mada h»i«ln of my own Knowiadpo ara tnio and that oK 
&t»t«m«t«ta modo otn b^tomialloR a?itf bvltaf aiv bonovfid lo l>a tnio; And f^rOvov diail ttiooa oMamonla 
wara fnads wfifi ih« knowiaiHio tlial vvHtftil Iklvo atatormmte and tho Hko so nwdo oro punlatiotilo Oy 
flno orfffTipflMrinmofit or both, tmdor 10 loDI and thai auoh wltMH falao olatomsiito mey 

JaopaidlK^ tt>o YoUdlty ofthe appfioatfon, any patoiH kaiiod ttioroon, or any potont to v^fah tlila 
doetorailon l» directed. 



Mama of aaslgnao 



$ti±BOl:do Co. y Ltd. 



Slgrtfttu: 




poiaon aig r^np tar asalQ uao 



OOlo 



Td n«mo ImdHtio of peiaon algfilnfl for aaalonao 

Satoiru TftKEPfti General Hanaqsr 



1400-23 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Application of: Chikao Nishino et al. 



Serial No, : 



(Reissue Application 

of U.S. PatentNo. 5,814,634 

issued on September 29, 1998) 



Art Unit: 1203 



Filed: 



April 17, 1997 



Examiner: 



For: 



Alkylenediamine Derivative/ Anti-Ulcer Drug, and 
lUitibacterial Drug 



Hon. Assistant Commissioner 

for Patents and Trademarks 
Washington, DC 20231 



REISSUE APPLICATION DECLARATION 
AND POWER OF ATTORNEY BY INVENTORS 



Sir: 



We, the named applicants of the above referenced U.S. Patent, 
hereby declare that: 

1. Our residences, post office addresses, and citizenships 
are as stated below next to our names. 

2. We are the original and joint inventors of the subject 
matter which is described and claimed in U.S. Patent No. 5,814,634 
(hereafter "the '634 patent") granted September 29, 1998, and 
described and claimed in the above-identified reissue application. 

3. We have reviewed and understand the contents of the 
specification and claims of the '634 patent and the specification 
and claims of the above-identified reissue application and as 
amended to date. 

4. We believe the '634 patent to be wholly or partly 
inoperative or invalid by reason of the patentees claiming less 
than the patentees had the right to claim in said patent and 
because of an error in said patent, which error is described in 
paragraphs 6 through 9 of this Declaration. 



5. The errors described in paragraphs 6 through 9 hereof, 
and all errors being corrected in this reissue application up to 
the time of filing of this Declaration arose without any deceptive 
intention on the part of the applicants. 

6. During the prosecution of the corresponding European 
application (Application No. 97 302 666.9; filing date: April 18, 
1998) in the European Patent Office (hereafter "the EPO") it was 
realized that the compounds of claim 1, as originally written, had 
been inadvertently limited to alkylenediamine derivatives or salts 
thereof of a general formula 1 in which "each of R3 and R3' 
represents methyl group, prenyl group, or geranyl group and when 
one of R3 and R3' is prenyl group or geranyl group, another is 
methyl group" and that the disclosure of the inventors in the 
patent was much broader than the scope of the issued claim 1. It 
was further realized during the prosecution in the EPO, that the 
compounds of claim 5, as originally written, had been inadvertently 
limited to alkylenediamine derivatives or salts thereof of a 
general formula 4 in which "R^ and/or R2 is an alkenyloxy group 
expressed by the. .. formula 5... wherein each of R^ and R^' 
represents methyl group, prenyl group, or geranyl group and when 
one of Rj, and R^,' is prenyl group or geranyl group, another is 
methyl group" and that the disclosure of the inventors in the 
patent was much broader than the scope of the issued claim 5. 

7. The error which we seek to cure by reissue is the 
unintentional omission of one supplementary CHj group from (a) the 
substitutents R3 and R3' of claim 1 and (b) the substitutents R^, and 

2 



Rfe' of claim 5. 

8. Amended claim 1 now requires in pertinent part that "each 
of R3 and R3' represents methyl group, prenyl-CHj group, or geranyl- 
CH2 group and when one of R3 and R3' is prenyl-CH2 group or geranyl- 
CH2 group, another is methyl group," in lieu of the former erroneous 
proviso reciting that "each of R3 and R3' represents methyl group, 
prenyl group, or geranyl group and when one of R3 and R3' is prenyl 
group or geranyl group, another is methyl group." Without the 
proposed amendment, claim 1 provides no coverage for the compounds 
in which: 

(a) Rj and R2 are not alkenyloxy groups, R3 is CH3- and R3' is 
prenyl-CH2- group when only one neryloxy group is on a 
benzene ring; 

(b) Riand Rj are not alkenyloxy groups, R3 is prenyl-CHj group 
and R3' is methyl group when only one geranyloxy group is 
on a benzene ring; 

(c) Rj and R2 are not alkenyloxy groups, R3 is geranyl-CH2- 
group and R3' is methyl group when only one farnesyloxy 
group is on a benzene ring; and 

(d) one of Rjand R2 is geranyloxy, R3 is prenyl-CHj- group and 
R3 is methyl group when two geranyloxy groups are on a 
benzene ring. 

Such compounds are illustrated in Examples 2-14, 20-26, 29-34, 36- 
38 and 41-61 of the '634 patent. Thus, this difference is an error 
related to subject matter which was not previously claimed and, 
hence, the issued claim 1 does not claim all that we are entitled 
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to claim in the '634 patent. No new matter is added by this 
amendment of claim 1. 

9. Similarly, amended claim 5 now reads in pertinent part 
that "wherein each of and B^' represents methyl group, prenyl-CHj 
group, or geranyl-CHs group and when one of and R^' is prenyl-CHj 
group or geranyl-CHj group, another is methyl group" in lieu of the 
previous mistaken proviso stating that "wherein each of and R^' 
represents methyl group, prenyl group, or geranyl group and when 
one of Rfe and R,,' is prenyl group or geranyl group, another is 
methyl group." Without the proposed amendment — because according 
to the original claim 5 R^, and K^' can be neither prenyl-CH2- group 
nor geranyl-CH2- group — claim 5 provides no coverage for the 
compounds in which each of Rj and Rj is alkenyloxy group such as 
prenyloxy, geranyloxy, neryloxy or farnesyloxy. Such compounds are 
depicted in Examples 11-14 and 36-38 of the '634 patent. Thus, 
this difference is an error related to subject matter which was not 
previously claimed and, hence, the issued claim 5 does not claim 
all that we are entitled to claim in the '634 patent. No new 
matter is added by this amendment of claim 5. 

10. Support for amended claim 1 that we seek to present in 
this reissue application can be found in column 17, line 8 through 
column 21, line 12 (Examples 2-14), column 22, line 31 through 
column 23, line 33 (Examples 20-26), column 24, line 44 through 
column 25, line 38 (Examples 29-34), column 27, line 1 through 
column 23, line 29 (Examples 36-38) and column 29, line 1 through 
column 23, line 23 (Examples 41-61) of the '634 patent. Similarly, 
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support for amended claim 5 can be found in column 20, line 34 
through column 21, line 12 (Examples 11-14) and column 27-28, 
line(s) 1 through column 27-28, line(s) 43 (Examples 36-38) 
thereof. Thus, claims 1 and 5 as proposed to be amended by this 
reissue recite alkylenediamine derivatives or salts thereof clearly 
and adequately described in the '634 patent. 

11. It was also realized during said prosecution before the 
EPO, that, in order to obtain broader patent protection, a reissue 
application needed to be filed no later than September 29, 2000. 

12. We acknowledge the duty to disclose information which is 
material to the examination of this application in accordance with 
37 C.F.R. 1.56(a) and which occurred between the filing date of 
said prior application and the filing date of the application which 
issued as the '634 patent. 

13. We hereby claim foreign priority benefits under Section 
119 of Title 35, United States Code, of any foreign patent 
application for patent or inventor's certificate listed below and 
have also identified any foreign application for patent or 
inventor's certificate having a filing date before that of the 
application of which priority is claimed: 

(a) Japanese Patent Application No. 8-122195 filed on Apr. 
18, 1996; 

(b) Japanese Patent Application No. 8-278871 filed on Sep. - 
30, 1996; and 

(c) Japanese Patent Application No. 9-12056 filed on Jan. 6, 
1997. 
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Such priority benefits were claimed in USP 5,814,634, now sought to 
be reissued. Moreover, the disclosures of the above-identified 
priority documents were and continue to be incorporated herein by 
reference. 

14. We hereby appoint Ronald R. Snider, Reg. No. 24,962, 

Elizabeth J. Pawlak, Reg. No. 34,520, Peter N. Lalos, Reg. No., 

19,789, Francis A. Keegan, Reg. No. 19,245 to prosecute this 

application and to transact all business in the U.S. Patent and 

Trademark Office connected therewith. Please direct all telephone 

calls to: Ronald R. Snider, Esq., at telephone number (202) 347- 

2600, and all correspondence to: 

Snider & Associates 
P.O. Box 27613 
Washington, D.C. 20038-7613 

15. We hereby declare that all statements made herein of our 
own knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or 
imprisonment^ or both, under Section 1001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize 
the validity of the application or any patent issued thereon. 

Full name of inventor: Chikao NISHINO 
Inventor's signature: 

Date : 

citizenship : Japanese 
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Residence: Yokohama-shi , KANAGAWA, JAPAN 

Post Office Address: c/o SHISEIDO RESEARCH CENTER (2) 

2-12-1 Fukuura, Kanazawa-ku, Yokohama-shi, KANAGAWA 236, JAPAN 

Full name of inventor: Fumitaka SATO 

Inventor's signature: 

Date : 

Citizenship : Japanese 

Residence: Yokohama -shi, KANAGAWA, JAPAN 

Post Office Address: c/o SHISEIDO RESEARCH CENTER (1) 

1050 Nippa-cho, Kohoku-ku, Yokohama-shi , KANAGAWA 223, JAPAN 

Full name of inventor: Tomohiro UETAKE 
Inventor's signature: 

Date : 

Citizenship : Japanese 

Residence: Chiyoda-ku, TOKYO, JAPAN 

Post Office Address: 10-2 Sotokanda 4-chome, Chiyoda-ku, TOKYO 101, 
JAPAN 

Full name of inventor: Hirotada FUKUNISHI 
Inventor's signature: 

Date : 

Cit izenship : Japanese 

Residence: Yokohama-shi, KANAGAWA, JAPAN 

fcast Office Address: c/o SHISEIDO RESEARCH CENTER (1) 
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1050 Nippa-cho, Kohoku-ku, Yokohama-shi, KANAGAWA 223, JAPAN 

Full name of inventor: Nao KOJIMA 
Inventor's signature: 

Date : 

Citizenship : Japanese 

Residence: Chuo-ku, TOKYO, JAPAN 

Post Office Address: c/o SHISEIDO CO., LTD. 

5-5 Ginza 7-chroine, Huo-ku, TOKYO 104-10, JAPAN 
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ADDITIONAL NAMES OF CONVEYING PARTIES 

Fumitaka SATO 
Tomohiro UETAKE 
Hirotada FUKUNISHI 
Nao KOJIMA 



